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ALT for your table —east iron pipe for your underground 
J mains—nothing takes their place. Both are basic and in- 
dispensable as they have been for centuries. Both are better 
products today than they were 20 years ago. 

If you demand proved long life and low maintenance cost 
that result from effective resistance to corrosion — assured 
safety margins for impact, beam load and crushing stresses— 
with permanently tight joints—then you will agree that nothing 
takes the place of cast iron pipe. Some materials meet some 


of these requirements but only cast iron pipe meets them all. 


cass mow] 


Look for the "O-Check”™ registered trade mark. 


Cast iron pipe is made in diameters from 1! to B4 inches. 


THE CAST IRON PIPE RESEARCH ASSOCIATION, THOMAS F. WOLFE, RESEARCH ENGINEER, 
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Putting down a cast iron water main 
fora century. Original cast iron mains are still 
in more than 200 cities. 
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OUTLINES SIMPLE METHOD 
OF CUTTING CONCRETE COSTS 
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The Balance Wheel 


Engineer's Freedom from Bias Makes Him Invaluable in Combatting Factionalism 


By Aven J. SAVILLE 


MemMBER AMERICAN Society or Civit ENGINEERS 
PresipENtT, ALLEN J. Savitte, Inc., RicHMonp, Va. 


into hostile camps and men are urged to be either on 

one side or the other, it may be well worth while to 
think for a moment before we decide where we belong as 
engineers. 

Nature herself has imposed inevitable distinctions that 
make for partizanship. Immediately will come to mind 
such factors as climate with its humidity and aridity, its 
heat and its cold; topography with its highland and 
lowland, seacoast, and great plains; and race, with its 
varied and often incompatible characteristics. To these 
divisive but largely unavoidable factors other artificial 
or man-made difficulties may be added. Cleavages 
between labor and capital, for instance, are not new, 
and they have been emphasized rather than reconciled in 
recent years. In fact, there is an unfortunate tendency 
to stir up strife, to pit small business against big, to range 
the “haves’’ against the “have-nots,’’ to encourage a 
battle of government against public utilities, and the 
vertical proponent against the horizontal. 

Both Advocate and Judge.~In this decidedly dis- 
jointed state of affairs that cries out for coordination and 
cooperation, the engineer is fitted by temperament and 
training to assume a leading role. He enjoys a peculiarly 
honorable position in the construction world, an accept- 
ance by opposing interests, to one of which he himself is 
party—an almost unheard-of degree of confidence. As 
is common knowledge, every specification written by an 
engineer contains a clause reading generally as follows: 

In any dispute arising between the owner and the con- 
tractor the decision of the engineer shall be final and 
binding on both parties.” 

lhink for a moment about this, because it is a remark- 
able state of affairs. The engineer makes the plans and 
specifications for the owner and is paid only by the 
Owner; and yet the contractor agrees in writing—indeed 
he puts up a bond—and says he will accept even an ad- 
verse decision of the man who is paid by the owner. 

That is, in a deal between buyer and seller a judge is set 
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up who is paid by the buyer and is frequently a perma- 
nent employee on his payroll. This is a custom of many 
years’ standing and we rarely hear of a contractor or a 
contractor’s group even suggesting a change in this 
unique set-up. 

Because of this time-honored relation, there develops 
in engineers from the start of their careers a detached 
viewpoint, a lack of partizan bias that few other groups 
can boast. They are judges between men and, although 
paid by one side, reserve to themselves the privilege of 
just decision. It is evident, then, that engineers belong 
to no particular economic group but are generally ex- 
pected to rise above petty considerations of partizanship. 

In this present-day world, torn with dissension and 
economic wars, the engineer, because of this long training 
in fair dealing, has a peculiarly valuable function to per- 
form. As warring groups, whatever the field of conflict, 
find that war does not pay, they will look for someone 
who has this quality of detached judgment and decision 
to act as peacemaker. 

Engineer’s Viewpoint a Practical One.~There are 
other unusual and rather superior qualities that set the 
engineer apart. His whole energies and creative effort 
are devoted to constructive ideas. He has been trained 
not to tear down, but to build, to construct. His whole 
mind is devoted to improvement, not destruction. Ob- 
viously conditions cannot be improved without construc- 
tive thinking. Who but engineers and technical men are 
constantly and intelligently striving for improvement? 
There are many men who dream of betterment and per- 
haps strive for it, but the engineers not only dream and 
strive but intelligently accomplish it. 

Some years ago a politician, it will be recalled, came 
out with his platform—an automobile, a radio, and two 
hundred dollars per month for every family in America. 
This was not a constructive idea but merely a wild dream. 
For real progress men’s minds must be directed towards 
realistic ambitions. Engineers are peculiarly equipped 
to take a leading part in this worth-while effort. 
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Valuable Individualism. ~ Another interesting quality 
that sets engineers apart is their fundamental training 
in mathematics. Mathematics is an exact science, not 
subject to influence by the radio speaker, the newspaper 
editorial writer, or the emotional orator. None of these 
usual avenues of propaganda could destroy the funda- 
mental fact that two plus two is four. A man’s mind 
trained in this kind of thinking develops a habit of sifting 
out the facts. This very training tends to keep an engi- 
neer always looking for the fundamentals. It is this 
logical method of thinking that every engineer neces- 
sarily develops as he progresses in the profession. One 
trained in mathematics thinks first in terms of the truth, 
and this is a leading step towards the integrity which is so 
fundamental in our profession. 

Engineers always develop first individually and then 
as a group. This is necessarily so because from his 
earliest experiences the engineer is given individual 
responsibility. As he develops he is put in a position of 
directing the efforts of other men and in this way he 
learns to know people and to understand the humanities. 
One of the requirements of membership in this Society, 
as in all the Founder Societies, is that each applicant 
must have had responsible charge of work for a number 
of years. The usual mechanic, although a very valuable 
member of society, does not individually have responsible 
charge of work, but works as one of a group. 

Again, engineers develop a basic and unusual idea of 
finance. Their duties require that they spend large 
sums of other people’s money. They never handle it in 
cash ‘‘across the counter,’’ but rather as estimates and 
vouchers—-that is, as figures instead of currency. As a 
result of this experience money loses the peculiar signifi- 
cance that it has to most people and becomes more or 
less a material of construction, or a mode of securing such 
material. Sometimes when engineers look at the amount 
of money that they control or direct, their own compensa- 
tion seems insignificant and far from adequate. Some 
have suggested that the union idea should be adopted in 
order to remedy this apparent lack of appreciation on the 
part of employers. 

But this is not a necessary development. The pe- 
culiar qualities already outlined demand that an engineer 
develop as an individual and that he have a very definite 
detachment in order to exercise his judgment without 
bias. So it may be that some much better method than 
that of unionizing can be developed to bring to the 
attention of the employer any cases of utter inadequacy 
of compensation. Nearly always these cases will arise 
on those jobs which are preliminary to real graduation 
into the engineering profession. 

Success and Its Compensations.~Engineers as a 
whole have always had a higher conception of success 
than merely in terms of money earned. The business 
man, to a large degree, measures his advancement in 
money, but the engineer measures his rather in work 
accomplished and in the high regard that other men hold 
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for his sound judgment and his unbiased viewpoint. [yn 
this day when money is apparently the sole measure of 
every activity, it seems rather idealistic to talk about 
other compensations. It would, however, be a sad day 
for the engineering profession if it lost this appreciation 
of the value of these other compensations. 

As manufacturing and business become more and more 
highly organized, obviously there develops a greater 
need for engineering advice, not necessarily of a highly 
technical character but certainly involving those quali- 
ties which the engineer has developed and which are by 
no means usual. All engineers who have gained a posi. 
tion of responsibility have these qualities in greater or 
less degree. 

Engineers, as a group, perhaps do not have the reputa- 
tion of being godly men, because most of them know the 
economic value of aces back to back, or the importance 
of the number seven; but at the same time they have this 
established reputation for unbiased judgment, a clear 
appreciation of the facts, and a very definite desire at all 
times to make their judgments fair to all parties con- 
cerned. The enhancement of this reputation is of ex- 
treme importance to them as a group and as individuals 
as well. This should be preserved at al] costs. Under 
no circumstances should it be sacrificed for a temporary 
financial advance. This would be contrary to all the 
traditions of our profession and in the long run would 
gain us very little, if anything. 

Opportunity Ahead.~One basic fact, the engineer 
should realize, is extremely important today, and this is 
that it takes time to build a permanent structure. In 
this day of disorder and impatience, the engineer, by 
training and experience, knows that not only does it take 
time to develop a sound structure but that men must be 
trained, organizations set up, and plans must be worked 
out in detail in advance, if a successful enterprise is to 
result. To many of the younger men starting in the 
profession, especially those of ability, may come times 
when it seems that progress is very slow and that the jobs 
that are good are all filled. It is very interesting to re- 
flect that those in the good jobs are growing older at 
exactly the same rate as those in the minor jobs; in fact, 
in this day they are actually growing older faster. The 
younger engineers, then, particularly should pay atten- 
tion to their own preparation for these bigger jobs. 
They should keep their minds from bias, because it is in- 
evitable that some of them will have to perform the func- 
tions now performed by the older men. 

The essential fact that must always be borne in mind is 
that the engineer must protect his right to an unbiased 
view and a correct decision regardless of the result. 
Otherwise he will not be qualified to fill the position he 
has occupied for so many years. And as we go on de- 
veloping our faculties for the exercise of functions we 
ought to perform, business and industry will more and 
more appreciate our value. Automatically compensa 
tion for the engineer will increase. 





“  . . A true engineer considers his duties as a trust and directs his whole 
energies to discharge the trust, with all the solemnity of a judge on the bench.” 
Joun B. Jervis (1795-1885), M. Am. Soc. C.E., from an 
Address at the First Annual Convention of the Society in 
1869—-Transactions, Vol. I, p. 151 
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An All-Welded Multi- 
Story Building 


Quantity of Steel 10 Per Cent Less Than 
Required for Riveted Design 


By Givserr D. Fisu 


MeMBER AMERICAN Society or Crvit ENGINEERS 
ConsuLTING ENGINEER, New York, N.Y. 


Y a coincidence, the first completely welded multi 

story building in New York City was erected im 

mediately before the adoption of the city’s new 
building code recognizing welding. The structure com 
prised two new wings for the main building of the New 
York State hospital in Brooklyn, and as it was a 
project of the New York State Department of Public 
Works, it did not require approval of the municipal 
iuthorities. 

Plans and specifications for state buildings are pre 
pared under the commissioner of architecture, William 
E. Haugaard, who for some years has recognized the 
growillg importance of welding in building construction. 
\ state armory of all-welded construction, located at 
Schenectady, was under contract when the plans for the 
Brooklyn hospital were being completed. On account of 
the greater size of the hospital job and in view of the 
iact that many contractors lacked experience in welding, 
Mr. Haugaard provided in the Brooklyn specifications 

r a contractor's option, permitting either riveted or 
welded construction without alternate bids. 

In the case of a simple, heavy structure of beam-and 

lumn type, welding does not ordinarily win in competi 


tion with riveting, unless the welded connection details 


ind the scheme of fabrication and erection are thoroughly 





TYPICAL INTERIOR AND CORNER COLUMN CONNECTIONS 


if S8iNG his choice solely on worked out in ad 
4 the basis of relative costs, the vance by one experi 
contractor on the job described here enced in such work, 
selected all-welded construction in and presented to 
preference to riveting. Definite bidders for their 
economies were made possible by guidance in estimat 
the careful preparation, in ad- ing. To improve the 
vance, of welded connection details chances of welding 
and fabrication schemes for the use for the Brooklyn job, 
of bidders. Mr. Fish’s thorough the writer prepared 
description of these details should estimating data, in 
be of interest and value to steel de- cluding complete 
signers in all types of work. connection details, 

and turned them 
over to steel contractors interested in bidding on arc- 
welded construction for the project. The lowest bid on 
steel was based on welding and was accepted by the con 
tractor who received the award for construction as a 
whole. 

The noiselessness of erection by welding was an un 
doubted advantage, in view of the fact that the new 
wings are immediately adjacent to a central tower hous 
ing some hundreds of mental patients and a numerous 
staff. This feature was not in any way responsible for 
the selection of welding, because the choice was left 
to the contractor and was determined by cost alone, 
without any pressure on the part of the authorities. The 
situation was therefore different from that at the Yale 
Medical Center and certain other hospitals, where weld 
ing has been used expressly to avoid noise. 

Steel design, not including connection details, was 
made the same for welding as for riveting, except that 
many beams in the lower stories were slightly lighter in 
section for welding. The differences were few and small 
because the simple layout of the structure did not in 
volve any plate girders, trusses, or other special features 
affording opportunities for design economies by welding. 
The reason for reducing the sections of numerous lower 
story beams in the welding option was that they were de 
termined as to strength 
by end bending mo- 
ments involving wind 
stresses; riveted end 
connections would have 
weakened the beams by 
flange holes. 

The two equal oppo 
site-hand wings were 
designed for nine 
stories, including the 
basement, but only six 
stories could be built 
within the appropria 
tion. The foundations, 
columns, and wind brac- 
ing were built as de- 
signed for nine stories, to 
permit later extension. 
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The total steel in both wings amounted to 612 tons— 
approximately 60 tons less than the weight required by 
the design for riveting. Most of the saving was in the 
connections, especially in the wind bracing. (New York 
State takes its wind bracing seriously and requires build- 
ing frames to be designed to resist all wind pressure with- 
out assistance from walls and partitions.) In case a steel 
saving of 10 per cent, mostly in connections, seems a 
surprising difference, it may be pointed out that the 
beams were not very heavy and that the details shown 
for riveted wind bracing aggregated an unusually large 
tonnage in proportion to beam weight. In a building 
without wind bracing, riveted connections would prob- 
ably not exceed 5 to 6 per cent of the total weight, and 
welding could not save more than four-fifths of that 
detail material. 

Structural steel work was completed in the spring of 
1937,and the buildings are nownearly ready foroccupancy. 
The wings are about 350 ft in combined length and 38 ft 
wide. Most of the beams are connected to columns, 
but there are numerous trimmer and header beams at 
floor openings. The floor consists of two-way reinforced- 
concrete joists and hollow terra-cotta blocks. Outer 
walls are of brick and terra-cotta. 

In conformity with prevailing design standards, 18,000 
Ib per sq in. was used for direct stresses in rolled 
steel resulting from dead and live loads. In designing 
connections for dead and live loads, American Welding 
Society Stresses of 18,000 Ib per sq in. for compression, 
13,000 Ib per sq in. for tension, and 11,300 Ib per sq in. for 
shear were used for welds. For wind stresses alone, and 
for combinations of wind with other loads, unit stresses in 
welds and rolled steel were increased one-third. 

Column Bases.—-The general analysis of wind stresses 
assumed all columns to be fixed at their bases. The 
typical base detail (Fig. la) provided fixation. For the 
worst combination of maximum wind and minimum 
gravity loads, the welds joining the column directly to 
the slab and those joining it to the angles were sufficient 
to fix the column with respect to the anchor bolts, while 
the bolts in turn were strong enough, and the founda- 
tions stable enough, to insure restraint. 

Column Splices.——Although calculations indicated that 
dead weight would prevent wind bending moment from 
causing column-flange tension at any splice section, the 
typical splice detail (Fig. 14) provided enough welding 
at the corners to resist considerable stress. As all the 
columns were of the 12-in. series, the butt plates were 
of nominal thickness. On account of some complaints 
by ironworkers, that the small clip angles with only two 
erection bolts gave them a feeling of insecurity while 
erecting columns in windy weather, thicker and longer 
angles with four bolts per splice have since been used 
on several structures; however, in years of welded build- 
ing erection, the two-bolt detail has functioned without 
sign of strain. 

Beam-to-Column Joints.—Joint A (Fig. 1c), furnished 
in different lengths to suit different reactions, was used 
wherever a beam- 
to-column con- 
nection was con- 
centric (ornearly 
so) and did not 
require wind 
bracing. All the 
interior beams 
along the corri- 
dors were con- 
nected with this 
type of joint. 
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This detail, used with slight variations as a typical 
connection in about six structures during the last two 
years, has definite merits but also some drawbacks. The 
shop work is very simple, consisting of easy templet 
work on the clip angle, locating and welding the angle 
on the beam web, and punching the supporting member 
for erection bolts. The connection is simply designated 
on erection plans and shop drawings by the type letter 
and the length in inches, for example, “‘A6’’ for the 6-in, 
size of this type. The connection is widely applicable 
to most cases of beams supported by girder webs, column 
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(d) JOINT F 


webs and column flanges, barring eccentric joints where 
column flanges are parallel with and too close to the 
webs of the supported beams. The shop weld at the end 
of the beam forms a convenient bevel for the field butt 
weld; the latter is the only field weld required and is de- 
termined as to section and length by the shop work, 
without need for field measurements. This joint is 
economical of connection steel, shop welding, and field 
welding; its efficiency lies mainly in the fact that the 
reaction is transmitted directly between beam and sup- 
port, the clip angle being only an auxiliary element used 
for erection and for backing up the welding. 

A design drawback of this connection is that it lacks 
flexibility and is therefore subject under some conditions 
to secondary bending stress due to beam deflection. The 
writer believes that, in case the throat of the weld at its 
junction with the beam web were undercut or thinner 
than the web, concentration of secondary stress might 
be dangerous. A practical inconvenience lies in the fact 
that mill-cutting variations in lengths of beams cause ap- 
preciable variations in the spaces to be welded and re- 
quire detailing allowances which add to the volume ol 
field welding. Another handicap, which causes some 
annoyance in erecting, is that the location of erection 
holes permits a limited amount of tilting of the beams, 
a little attention is sometimes needed for righting beams 
before welding. 


West WING OF BROOKLYN StaTe HOspPIrTAL, 
SHORTLY BEFORE COMPLETION OF STEEL WORK 
Welding Is in Progress on the Fourth Floor 
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eam-to-Beam Joints.—Connection type F (Fig. 1d) 
used wherever one beam supported another. The 
welding in this type consists of a pair of fillet welds, 
h form a direct and exceedingly economical connec- 
between the beam webs. The supported beam must 
curately cut in the shop, by milling or other means; 
e shops find such milling of groups of beams less ex- 
ive than the material and shop welding for connection 
es which might otherwise be used. The erection seat 
le shown in the detail is used in preference to the 
plate, wherever tlre supporting beam is deep enough. 
One Bar 24 <5 103 
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it necessary to develop 
ll or nearly all of the 
bending resistance of the 
beams. They were de- 
signed in a series to suit groups of beam sections, the 
strength of each connection in bending at least equaling 
the bending strength of the largest beam in the associated 
group, and the shearing strength of the vertical welds of 
length /7 being sufficient for the maximum vertical shear 
curring in any case in that building. 

(hese W connections were designed, with respect to 
ending moment, by dividing the moment by the beam 
depth to determine the horizontal force at either flange, 
lividing this force by 17,300 Ib per sq in. (the allowable 
wind tension in butt welds) to determine the cross-sec- 
tional area of connection steel at each flange, selecting 
suitable sections for plates and bars and determining 
their lengths to suit the fillet welds required to transmit 
the horizontal stress to the flanges. These connections, 
cluding the bars which projected considerably above 
the be ams, did not extend above the floor filling into the 
cement finish. If shallower filling had been used, shal- 
lower top-flange connections would have been designed. 

emt-Rigid Wind Bracing Joints—Where wind mo- 
ments were much less than the safe bending resistances 
beams, it would have been extravagant to use 
rigid connections strong enough to fix the beams. On 
ie other hand, it would have been unsafe to use rigid 
“ornections too weak to fix the beams. Therefore the 
semi rigid type X (Fig. 1f) was employed to resist the 


wind moments, 
together with A 
joints, as previ- 
ously described, 
to resist vertical 
shearing stresses. 

The yielding 
element was a 
free length of 
connecting plate 
on the top flange, 
designed to yield 
in tension suf- 
ficiently to accommodate the deflection of the beam under 
gravity loads, without thereby suffering injury or losing 
its ability to resist horizontal tension and compression 
caused by wind. The free length of about 6'/. in. was 
about '/3. of the maximum beam span; with this ratio, 
the maximum stretch due to full gravity-load deflection 
would not much exceed 1 per cent. The dimensions of 
the connection plates and welds were determined to suit 
the horizontal wind forces, according to the same general 
method described for the rigid connections. 

Spandrel-Beam Joints.—Connection type C (Fig. lg) 
was used for nearly all outer-wall beams, except a limited 
number requiring wind bracing. The systematic loca- 
tion of spandrel beams at a uniform distance from column 
centers and the constant dimension between inside faces 
of column flanges made this extremely simple detail 
generally applicable. 

Miscellaneous Notes.—A few miscellaneous connection 
types occurring in this building do not appear in Fig. 1. 
Among these were corner-column connections with ec- 
centricity exceeding half the column width, wind-braced 
spandrel joints, and brackets supporting brick shelves. 

The two equal wings of the addition were erected suc- 
cessively. Erection of the east wing began in the last 
week of December 1936; welding in that wing was started 
on January 4, 1937, and completed on February 10, rain 
and snow having interrupted the work for days at a 
time. Erection of the west wing was started shortly be- 
fore the middle of March, and welding was essentially 
completed on April 7. Prevailing high winds and low 
temperature made work on both wings uncomfortable 
and retarded progress somewhat. The welding time in 
man-hours, not including time of foreman and engineer, 
who did no welding, was 435 for the east wing and 348 
for the west wing. Each wing included 306 tons of 
steel. 

Shop welding was divided between fillet welds and butt 
welds, as follows: Fillet welding, 3,240 lin ft; butt weld 
ing, of single bevel type with 45-deg angle, 400 lin ft. 
The total shop welding amounted to 2,440 cu in. in theo- 
retical volume, averaging 4.0 cu in. per ton. 

Field welding also included both fillet and butt welds, 
for a combined total of 3,150 ft in length. The theo- 
retical volume of these welds averaged 3.9 cu in. per ton. 

As previously mentioned, Commissioner Haugaard 
supervised the preparation of plans and specifications. 
Raymond J. Keays was in charge of structural design. 
Construction was supervised by the Division of Engineer- 
ing, under Chief Engineer T. F. Farrell. The Caye Con- 
struction Company of Brooklyn was the general con- 
tractor. Steel was fabricated by Ingalls Iron Works 
Company and was erected for that company by the Benn 
Contracting Company of Long Island City. Field weld- 
ing was performed by the Scott Welding Service, Inc., of 
Long Island City. The writer acted as consultant on 
design of welded connections and furnished shop and 
field inspection in cooperation with the state inspectors. 
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Kngineering in Erosion Contro 
A Brief Survey of Principles and Possibilities in an Expanding Field 


. 
By Quincy C. Ayres 
Member AMERICAN Society or Cirvit ENGINEERS 
ASSOCIATE Proressor oF AGRICULTURAL ENGINEERING, Iowa State Cotiece, Ames, Iowa 


© be fully effective im its 
physical aspects, any erosion 


QERHAPS because the structures tt and construction of dams to sub- 
requires are simple and small, one merge the vertical overfalls at the 


campaign must have the equal ts prone to think of erosion control as heads of gullies and thus prevent 
cooperation of engineers, agrono- offering few posstbilities for the exercise their further encroachment on good 
mists (including soil technologists), of engineering talent. Actually, however, land. 


and foresters, and must be founded it ts fast becoming a highly technical 


In general, the work in which en- 


upon a nation-wide willingness to /feld, involving a variety of complex  gineers and foresters cooperate jis 
dedicate each parcel of land to that problems in hydrology and soil me-_ restorative, while that in which 
use for which it is best suited by chanics. The province of the engineerin engineers and agronomists cooperate 
nature, in so far as economic con-  eroston control, as distinct from the a- is preventive. According to the 
siderations permit. Asa prelude to gronomist or the forester, is outlined here. late E. R. Jones, of Wisconsin, in 


the necessary classification, certain 
broad distinctions should be kept constantly in_ the 
forefront 

In the first place, we are dealing only with that kind of 
erosion precipitated by acts of man. Such geological 
phenomena as the current spectacular subsidence of 
Idaho farms are quite beyond control and are, in the 
main, beneficial. Secondly, the problems of the arid 

dust bowl” are entirely different from those existing 
in humid regions farther east and along the Pacific coast. 

Of the nearly two billion acres of land area in the 
United States, only a little more than one-fifth is truly 
tillable, and of this cultivated area almost three-fourths 
is steep enough to be subject to erosion in some degree. 
rhis is the kind of land that usually requires special 
protection and care in cultivation if erosion losses are to 
be kept within prescribed limits. For any particular soil, 
susceptibility to erosion and the difficulty and cost of 
control during the bare periods of the cropping cycle 
should determine whether that piece of land should con- 
tinue to be cropped or should be retired for use as perma- 
nent pasture or forest. This means that some sloping 
fields should be retired, and some should be protected by 
terracing or strip cropping and contour tillage, while 
those of more resistant soil on flatter slopes should 
continue to be farmed as at present. 

In regions of sparse rainfall (20 in. a year or less), the 
problem is mainly one of conserving moisture and curbing 
the practice of intensive grazing, so as to induce the 
growth of adequate herbaceous cover. The soil in such 
regions is normally quite absorptive, and terraces are 
frequently built on level gradients and closed at the ends, 
thus forcing all precipitation into the ground. 


TWO CATEGORIES OF WORK: RESTORATIVE AND PREVENTIVE 


Another distinction of interest to engineers is whether 
their work is to be restorative or preventive, or a com 
bination of both. The early work of the CCC camps was 
chiefly restorative; it consisted largely of small-dam 
construction in gullies on some of the fifty million acres 
of abandoned farm land made worthless by erosion. 
Many of these structures were of doubtful feasibility as 
to cost, but were considered justified by the urgent need 
to provide work, coupled with the lack of opportunity 
for adequate preparation. Some of the measures classified 
as preventive are contour tillage, terracing and terrace- 
outlet structures, subsoil-chiseling, subsoil-blasting, 
small-basin construction, contour-furrowing of pastures, 
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his article, ‘Drop Inlet Soil Saving 
Dams,”’ in Agricultural Engineering for August 1937: 

“Erosion control contemplates reduction of the runoff 
as much as possible by absorption of the rainfall, and 
the passage of the rest as [surface] runoff to its ultimate 
destination with as little erosion as possible on the in- 
tervening land. The engineer is concerned with both 
of these phases of control. ... To reduce runoff, the 
engineer maps the watershed and delineates for the forester 
the steep headwater slopes for reforestation. To keep 
it dispersed, he seeks the help of the soil technologist 
and the agronomist, and establishes for them the contour 
lines that are the basis of contour-farming, strip-crop 
ping, and better vegetative covering. To carry it safely 
after it inevitably concentrates and to induce further 
absorption, he designs, constructs, and maintains low 
gradient terraces across the slope. To let it run down the 
slope he provides a wide, smooth, tough-sodded run which 
is the most resistant vegetative covering. But where it 
has broken the sod and a gully has developed with a 
vertical overfall at its advancing lip, and where all efforts 
at resloping and resodding have failed or seem foolhardy, 
he designs a permanent soil-saving dam... . 

“Some watersheds have been mutilated so badly and 
the gully branches have advanced so near to the borders 
of the watershed that there is not enough agricultural 
land left to warrant a major structure . . .. There forestr) 
is the best land use and reforestation at a minimum ex 
pense is the only remedy. 





Licut ELEVATING GRADER ESPECIALLY DESIGNED 
FOR FARM TERRACING 
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In other cases the watershed is small and the vertical 
irop at the lip of the advancing gully may be only 3 or 4 
‘t. There, by sloping the vertical overfall to a 10 per 
t slope in all directions and sodding it by hand, the 
sod cover may be reestablished. Vigilance in the detec- 
: and repair of broken sod is the price of its mainte- 





CyprcaAL Drop-INLEt CULVERT, VIEWED FROM DOWNSTREAM 
The Fill Has Not Been Completed 


nance. A single break in asodded run creates an overfall 
which starts a washout that may undo the entire treat- 
ment. Where both the cost of sloping and the risk of 
sodding are great, a permanent structure is the eco- 

mical solution ....” 

Perhaps the most valuable contribution of engineers 

the erosion problem is their habit of thinking in quanti- 
tative terms, and their insistence upon designing for 
specific rainfall frequencies with definite factors of 
safety. Since the object of engineering treatment is to 
reduce surface runoff to a minimum and to dispose of 
what remains in a harmless manner, it is important that 
ill the interrelated factors which influence runoff and 
erosion losses be clearly understood. 

The most concise and clear-cut way to express re- 
lationships of this kind is in the form of a “‘word equa- 
tion’ such as the following: 


rosion loss 
varies as 
w runoff 


Rainfall Steepness Kind and Erosive 
haracter and length density and 
istic of ground of vege- absorptive {1 ] 


slope tal cover properties 
of the soil 


As a result of continuous records and research, it is 
iow possible to avoid the looseness of generalities. Thus 
Eq. 1 becomes: 


o~ A coefficient Rainfall Watershed 
ritical of impervious intensity area in 


| ness (giving in inches acres 
| ibic feet equals runoff in per per hour 
a second cent of rain- 

fall) 


“i 


ince water flowing at the rate of 1 cu ft per sec will 
mount to a depth of 1 in. over 1 acre in 1 hour (nearly), 
Ullis is a homogeneous mathematical equation which can 
© expressed in the familiar symbol form: 


2 py Se ee er 
Alter the critical runoff for a desired frequency period 
tas been determined, it is necessary to design erosion 


‘tructures with sufficient discharge capacity to equal or 
exceed such runoff. 
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ERosION May BeEcoME SERIOUS BEFORE It Is DETECTED 


In This Case It Has Taken the Form of ‘Bald Spots” (in the 
Background) Rather Than Gullies 


Rainfall characteristics are not subject to control by 
man, but a study of existing records indicates that they 
may be classified as follows: (1) Brief, intense down- 
pours of limited extent; and (2) general rains lasting 
several days, falling at a slow rate, and extending over 
areas of considerable size. The magnitude and intensity 
of both types of rain bear a definite relation to their 
frequency of recurrence, and the average frequency of 
any rain of a given magnitude and intensity can be 
established with reasonable accuracy. Since terracing 
and gully-control projects seldom, if ever, exceed an 
area of 1,000 acres, the maximum or critical runoff for 
a given frequency of recurrence will invariably be caused 
by sharp, intense downpours of short duration. 

Intense downpours usually begin at a high rate, 
which quickly diminishes with the lapse of time. The 
magnitude or amount of water falling, therefore, cannot 
be determined until the time of duration is known. In 
other words, to express / in Eq. 2 quantitatively, it is 
necessary to know the average rate of fall during a defi 
nite duration period. 

Critical runoff results from a rain with a duration 
period equal to the time of concentration of the area 
being considered. Data on times of concentration for 
typical erosion areas of ‘“‘normal’’ shape and various 
slopes have been published in tabular form. Where 
maps are non-existent ayd it is impracticable to make a 
topographic survey, times of concentration can be reason- 
ably estimated by walking over the watershed with a 
hand level or aneroid barometer and pacing distances 
along the line of travel. (The data thus secured can be 
utilized in the Manning velocity formula.) 

Knowing the time of concentration and the frequency 
period for which protection is desired, the value of J 
can be obtained from charts—such as those in the U. S. 
Department of Agriculture Bulletin 204, which give the 
amount of water falling in duration periods of various 
lengths, in storms of various frequencies, for any locality 
in the United States. Of course, for use in Eq. 2, I 
must be expressed in inches per hour. 

The coefficient of imperviousness is affected by all the 
variables in Eq. 1, as it is a measure of the percentage of 
runoff resulting from a given rain. In addition, it is 
influenced by the elapsed time since the preceding rain, 
and by evaporation, transpiration from plants, tempera 
ture, humidity, frozen ground, and so forth. Also it is 
greatly affected by size (and shape) of the watershed area, 
since the larger areas allow more opportunity for percola 
tion, evaporation, and transpiration. 

Probably the most important single factor, however, 
is the absorptive power of the soil. Lysimeter experi- 
ments have shown, for instance, that ‘Shelby loam”’ can 
absorb, after saturation, only about 0.1 in. per hr, 
whereas contiguous ‘Marshall silt loam’’ can absorb 
0.75 in. per hr for an indefinite period. Considerable 
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data on the coefficient of imperviousness has also been 
published. 

For water flowing down hillsides, steepness determines 
the acceleration in velocity, and length of slope deter- 
mines the acceler- 
ating opportunity 
and also the vol- 
ume of water that 
can accumulate. 
From theoretical 
considerations 
with some experi- 
mental support, it 
can be shown that 
if the land slope 
is increased four 
times, the velocity 
of water flowing 
over it is about 
doubled, and the 
erosive or cutting 
capacity is in- 
creased about 
four times. The 
practice of terrac- 
ing is designed to 
divide long slopes 
into small units 
It Is Common Current Practice to Flare Where neither 
Inlets on Three Sides to an Opening Twice harmful velocities 
the Diameter in a Distance Equal tothe nor dangerous ac- 

Diameter (or Side of Square) cumulations are 

permitted to oc- 

cur. (Obviously, scientific design of terrace systems re- 
quires a considerable knowledge of soil properties.) 

Bare soils vary greatly in their power to resist scouring 
orerosion. This difference is due very largely to inherent 
natural properties of the soil grains, which can be measured 
by testing three characteristics, namely: (1) Dispersion 
ratio, (2) percentage of colloids, (3) moisture equivalent 
(see ‘‘Properties of Soils Which Influence Soil Erosion,”’ 
by H. E. Middleton, U.S. D. A. Technical Bulletin 178; 
also U. S. D. A. Technical Bulletin 316 by the same 
author). 

The dispersion ratio can be estimated by shaking up a 
handful of soil in a jar of water and noting the time 
required for settlement and for the water to become 
clear. (See U.S. D. A. Bulletin 178 for precise technique.) 
rhe percentage of colloids can be determined by finding 
the difference in weight of the material when saturated 
and when dried at 110 C, and dividing the result by 
0.298. The moisture equivalent is found by measuring 
the maximum percentage of moisture a soil can retain 
in opposition to a force equal to 1,000 times the force of 
gravity. This test is performed in the centrifuge, which 
is standard equipment in all soils laboratories. 

The relative erodibility of a soil can be expressed by a 
single index known as the “erosion ratio.’’ It is the 
product of the dispersion ratio by the moisture equiva- 
lent, divided by the percentage of colloids. Typical 
values of the erosion ratio as determined for two soils— 
one known to be highly erodible and the other highly 
resistant—may be cited by way of illustration: 





Drop-INLet CuLVerRT—CLOSE-UP OF 
STILLING WALL AND RISER STACK 


Irepett Loam Davison Cray Loam 


(Erodible) (Resistant) 
IreM 5-10 In, Depth 9-36 In. Depth 
Colloid, per cent eee 15.0 64.8 
Moisture equivalent, per cent. .. 18.1 39.3 
Dispersion ratio 13.0 6.1 
15.7 3.7 


Erosion ratio 


The foregoing discussion, of course, does not represent 
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the last word on the subject. It does make possible, how- 
ever, a practical beginning in the use of rational methods 
for runoff computations with all the superiorities of such 
methods over rule-of-thumb practices. As time goes on, 
greater and greater precision will undoubtedly be possible 
as a result of the elaborate watershed and hydrologic 
studies now being projected or under way. 

Having determined the critical runoff for any set of 
conditions and any desired frequency period, the next 
step is to design appropriate structures with discharge 
capacities to balance. This involves mostly standard 
procedure by use of weir formulas or the engineer's 
favorite velocity formula and the equation, Q = AY. 
The only exception to date is the ‘‘draft tube’’ formula 
developed as a result of model tests at the University of 
Wisconsin (Bulletin No. 80, University of Wisconsin, 
Engineering Experiment Station, by L. H. Kessler) and 
recommended for use in determining discharge capacities 
of drop-inlet culverts under earth dams or highway fills. 
It is: 

2¢H 


Q=AV > 


in which Q is the discharge in cubic feet per second; A, 
the area of conduit in square feet; g, the acceleration of 
gravity; //, the total head causing flow (usually meas- 
ured from the water level in the upstream pond to the 
top of conduit at outlet); and K, the coefficient of losses 
(including entrance and bend losses, and losses due to 
friction). 

The discharge of the drop-inlet culvert increases 
rapidly with an increase in head over the lip, until the 
culvert is flowing full and the ‘‘draft tube”’ effect becomes 
operative. After that, increments in head cause only 
minor increases in discharge. This critical head on the 
lip is determined by the following relationship: 


7 Q ‘Vs 
=e E (3D + 42) 


in which //, is the head on the lip, in feet; Q, the discharge 
at critical head (that is, the required discharge capacity, 
from Eq. 2), in cubic feet per second; D, the diameter of 
conduit (or side of square), in feet; and ¢, the thickness 
of riser wall and lip, in feet. (If the inlet is flared on three 
sides to an opening twice the diameter, in a distance 
equal to the diameter, the coefficient of D should be 
changed from 3 to 5.) 

Structural design and construction in erosion-control 
engineering follows conventional procedure after all 
disruptive forces are analyzed and provided for with 
normal factors of safety. A special case arises as the 
result of the partial vacuum formed in the upper part o! 
the riser stacks of drop-inlet culverts. For a 30-ft dam, 
this will amount to about 900 Ib per sq ft of external 
pressure at the lip, decreasing to zero at about the mid- 
point of the riser. The other forces acting on the riser 
are, of course, earth pressures at any point and overturn 
ing moments due to unequal loading. 

Monolithic concrete is the favored material for drop- 
inlet culverts, partly because of a traditional (but some- 
times erroneous) belief in its permanence. The principa! 
cause of favoring concrete in the CCC program, however, 
is the large amount of labor required in fashioning forms 
and placing. If the true cost per year of service lil 
prevailed, and all cost factors were taken into considera 
tion, it seems certain that the choice would many times 
swing to precast rigid or metal pipe. 
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Cutting Costs in Concrete Construction 


§ bstantial Savings Can Often Be Effected by Use of High Early Strength Cement, Duplicate Sets 
of Forms, or Careful Design of Ordinary Portland Cement Mix 


By Ernst GRUENWALD 


ENGINEER, “INcor” Drviston, Lone Star CEMENT Corporation, New York, N.Y. 


that rush work increases building 

costs, because of overtime, con- 
fusion, and lost motion. Yet con- 
tractors’ cost sheets show that many 
rush jobs have been completed at 
little or no extra cost, simply be- 
cause faster construction schedules 
produced savings in frame erection 
which offset the increased costs of 
subsequent operations. 


| is a generally accepted fact 


PUILDING jobs that are rushed to 
completion have one thing in com- 
mon with jobs where there is no pressure 
for fast work—in both cases, lowest 
construction costs result from the best 
use of time. How time affects frame 
erection costs, and how savings can 
readily be estimated in advance, is told 
here. The principles apply not only to 
buildings but to all structures on which 
there is an opportunity to re-use forms. 


Also, a concrete made with high early 
strength cement hardens rapidly 
and permits form removal after 
1 or 2 days; while ordinary portland 
cement, which hardens less rapidly, 
requires 3 to7 days to attain service 
strength. Then too, cold concrete 
hardens slower than warm; and con- 
crete if kept wet after placing gains 
strength faster than if allowed to 
dry out. 





A number of questions immedi- 
ately come to mind. Why is it that rush jobs frequently 
show savings in frame-erection costs? Are similar 
savings possible on jobs where the contractor has no 
reason to push the work? Are these economies obtained 
only on concrete frame structures, or on steel-frame and 
wall-bearing jobs as well? How can the contractor find 
out in advance which erection schedule will produce the 
lowest concreting cost? 

Detailed cost studies now make it possible to answer 
these and related questions. These studies show that 
the frame is the only part of the building where time can 
be saved at no extra expense, and often at a substantial 
saving. Thus six recent jobs, analyzed in detail with 
the cooperation of the contractors, have shown net sav- 
ings of from $0.38 to $1.49 a cu yd of concrete, simply be- 
cause the contractors used erection schedules which pro- 
duced the lowest over-all cost of time, forms, and cement. 


ERECTION TIME ANALYZED 


rhe time required to concrete a building divides itself 
into three parts: (1) days required to assemble forms 
and set steel and conduits; (2) days required for placing 
concrete; (3) time elapsing until concrete is strong 
enough to permit removal of forms. 

The contractor is paid for work in place, so the second, 
or concreting period is the one that 


So this third or strength-gaining 
period can be greatly reduced or, in fact, eliminated in so 
far as it affects job progress. Time between pours can be 
minimized, and output of income-producing work in- 
creased, by using a concrete which produces early strength. 
Similar results can be obtained by using a second set of 
forms. Which method to use depends upon the value of 
the time saved as compared with the cost of saving it. 

Table I, taken from material just published by the 
author's company, shows how different strength-gaining 
periods affect total construction time in buildings of 2 to8 
floors. Forming schedules of 3 to 6 days per floor are 
shown, with strength-gaining periods of | to 7 days. For 
example, if it takes 5 days to assemble forms and the 
strength-gaining period is 7 days, the total construction 
time for 8 floors, working 5 days per week, will be 76 
days. With the same 5-day forming schedule but with a 
l-day strength gaining period, the 76 days is reduced to 
48, saving 28 days. The same number of days can be 
saved, in this instance, by using 9-day concrete with an 
extra set of forms. 

Then come these questions: How much are 28 days 
worth? What will it cost to save that much time? 
Which is cheaper, early-strength concrete, or an extra 
form set? Answers are readily obtained by comparing 
the over-all cost of time, forms, and cement. Let us con- 













































actually produces income. All other © 
days are consumed in getting ready to 
pour, or in waiting for concrete to be- ait 
come service-strong so that forms can. 
be stripped and reassembled for the g 
next cycle of operations. If time can &, 
be saved in the first and third periods, 4 
the total amount of income-producing € 
work completed in a week ora month §3 
can be increased. ~ 
The number of days in the first pe- : 
riod—getting ready to pour—is pretty 3° 
much fixed by job conditions; rela- 8 
tively little time can be saved there. sens | | ae Te ee 
But the length of the third, or strength- | | itl ddeien Maat 
an a call z . | | | 
_ 8 pe nod can be increased or de- ott nate cement a ORO MENT : a 
ased, depending upon the type and ol — - . “y 
Ouar , s : : 1 2 348567 10 14 21 28 1 2 $3 48567 10 14 21 28 
juantity of cement used in the mix. Age of Concrete, in Days 
_ For example, a concrete made with ne ee Se 
» gal of water per sack of cement gains Fic. 1. Errect of WATER CONTENT ON CONCRETE STRENGTHS IN First 28 Days 
Strength faster and permits form re- From Tests of 6 by 12-In. Cylinders (A.S.T.M. Specifications) Cured Moist at 70 F. 
moval sooner than an 8-gal concrete. Tests Made in Research Laboratory of Lone Star Cement Corporation 
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sider each of these three items 
in turn. 

lime costs are made up of gen 
eral overhead, job overhead, and 
equipment charges General 
overhead includes the value of 
the contractor's own time, plus 
general office expense—trent, 


= 





light, heat, salaries, and other 
items. These charges, without 
counting taxes and insurance, 
amount to at least $25 a day, 
and may run from $50 to $100 or 
more a day. Job overhead is 
made up of payroll charges and 
expenses, including superintend 
ent, timekeeper, and watch 
man; it averages between $20 
and $30 a dav In some locali 
ties, various foremen and skilled 
workers are also carried on 
straight time; this may mean 
as much as $65 a day more. So 
job overhead ranges from $20 to 
$100 a day, on buildings of mod 
erate size. And there are, in 
addition, the job office and other 
charges, including liability. 
Equipment costs are also a 
daily charge against the job, 
whether the contractor owns the equipment or rents 
it—and whether the equipment is in use or not. 

Here are three kinds of overhead costs, the total of 
which depends upon the time it takes to finish a job. 


TABLI I WorKING Days REQUIRED FOR COMPLETION OF 
CONCRETE FRAME, BASED ON 5-Day WorK WEEK 


2 io #5 

5 Zz a 

cd os a 4 

eo 
.* oe 28 oa 
E os 2% oy 
= = UMBER yr Ft " = = & NUMBER OF FLOORS 
‘ ‘ 7 x 2 3 4 > 6 7 5 
| ing ( Ine Ne f of i; rvs 
S 12 lf 0 24 28 32 ‘ > 14 19 24 29 34 39 
J 0 1 20 2 33 40 1 1 11 19 25 31 39 45 l 
12 18 24 30 36 42 48 4 | 22 31 40 47 56 65 
4 21 28 42 49 Se i 17 27 37 47 S57 67 77 
’ 14 19 24 29 34 39 ; 10 16 24 30 36 44 50 
' 0 0) 40 ‘ 12 20 27 35 42 SO 57 
0 2 10 46 «53 16 26 36 46 56 66 76 
22 30 37 45 52 60 t 17 27 37 47 57 67 77 
; ‘ +24 29 34 39 7 12 20 28 36 44 52 60 
‘ f 20 0 35 40 4 7 14 23 32 41 50 59 68 
‘ ; 44 51 59 7 16 26 36 46 456 66 76 
2 4 O ST Of ‘ 7 18 29 40 51 62 73 84 
{ , 7 Sel } rm 

; 7 S 12 16 20 24 28 32 , uv 12 18 24 30 36 42 48 
‘ 0 10 15 20 25 30 35 40 i 10 14 21 28 35 42 49 56 


If all these costs are figured (and the contractor pays 
them, whether he figures them or not), these overhead or 
time charges usually exceed $50 a day even on a small 
job; on a moderate-sized job, they run from $100 to 
$200, and larger jobs are in proportion. 

form costs are made up of material and labor required 
to build forms; labor required to remove and reerect 
them; and carpenter work on reshaping and repairs. 
Forms are made for just one purpose—to hold ‘‘wet”’ 
concrete, that is, to act as a mold until the concrete hard 
ens sufficiently to retain its shape. Hence the invest 
ment in forms is productive only during the first few 





WINTER CONSTRUCTION ON STEEL-FRAME 
BUILDING WitH CONCRETE FLOORS 


hours after concrete is placed. 
Ideally, therefore, forms should 
be removed the next morning 
after concreting; the nearer this 
ideal is approached in practice, 
the larger the profit earned by 
an investment in forms. But 
early form removal depends 
upon the kind and amount of 
cement used—which brings us to 
the third cost factor. 

Cement cost depends upon 
how much cement is used and 
upon the kind of cement se 
lected. With a small amount of 
water—say, 5 gal per sack of ce 
ment—the concrete has high 
strength, particularly at early 
periods; but over 7 bags of ce 
ment per cu yd are needed to 
produce the desired workability 
On the other hand, with 8 gal of 
water per sack of cement, early 
strengths will be low but only 5 
bags of cement per cu yd are 
needed for workability. Again, 
there are two types of cement 
ordinary portland cement, which 
gains strength at a moderate 
rate, and high early strength 
cement, which produces high strength at early periods 
but costs more per bag than ordinary portland cement 
So the problem comes down to this: What kind of con 
crete will produce the lowest over-all cost of time, forms 
and cement? 


FIGURING THE LOW-COST SCHEDULE 


A method for finding the lowest over-all cost of time 
forms, and cement will now be outlined, using as an 
example a typical concrete frame structure. The build 
ing is assumed to be 80 by 125 ft in plan, and 6 stories 
(7 floors) in height. There are 1,400 cu yd of concret 
in the superstructure, and the mix specifications call for 
not more than 7'/2 gal of water per sack of cement nor 
less than 5 bags of cement per cu yd of concrete. Form 
removal is to be permitted when the concrete has a com 
pressive strength of 2,000 lb per sq in. 

The time cost (fixed and job overhead plus equipment 
charges) is taken as $100 per day. Ordinary portland 
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t is assumed to cost $2.00 per bbl; and high early 

sth cement, $2.50 per bbl. The cost of one form 

+ one floor of forms and two floors of shores) is $3,700, 

ec cost of two form sets (two floors of forms and 
loors of shores) is $7,100. 

construction schedule is based on a 5-day work 

For each floor it will require 6 days to strip and 

mble forms, place steel and set conduits, and | day 

ur concrete. The schedule of form removal is to 

ised on concrete strength. This is not a “‘rush”’ 

», so the number of days required to erect the frame is 


up to the contractor. 


will be noted that daily time costs, form assembly, 
mereting time are fixed by job conditions; but the 
of the strength-gaining period—and hence the 


time required to erect the frame—can be increased or 


eased, depending upon the amount and kind of ce 
nent used. A shorter strength-gaining period decreases 


raBLe II CEMENT COosTS FOR TYPICAL EXAMPLE 


2 (3) 4) ; 
Gal 

WATER CEMENT 

PER CEMEN Cost 

Ba BaGs Cos! FOR 

OF PER PER 1,400 
Kinv or CEMENT Cement Cu Yi Cu Vi Cu Yo 
High early strength f >. $3.50 $4,900 
High early strength 7 5.0 3.13 4,382 
Ordinary portland ‘ 0.2 3.10 4.340 
Ordinary portland f 5. 2.80 3,920 
Ordinary portland 6 5.4 2.70 3.780 
Ordinary portland 7 5.2 2.60 3.640 
Ordinary portland 7 5.0 2.50 3,500 


the time cost but also increases the cement cost, so again 

e have the question, What cement cost will produce the 

west total cost of time, forms, and cement? There 
three steps in the solution: 

Calculation of cement cost. Cement cost varies 
vith the type and quantity of cement used. But both 
type and quantity depend upon how soon the required 
strength of 2,000 Ib per sq in. is developed. The 
strength of the concrete is also affected by the quantity 
f water used; as the water increases, the strength de 
reases. So it is necessary first to find how much water 
should be used in order to obtain 2,000-lb concrete at 
periods ranging from 1 to 7 days. 

Figure 1 (a) shows that with high early strength ce 
nent, 2,000-Ib strength is secured at 1 day with 6'/» gal 
i water per sack of cement, and at 2 days with 7'/2 gal 
the maximum permitted by this specification). Figure 

shows that ordinary portland cement develops 
2,000 Ib at 3 days using 6 gal, 4 days with 6'/2 gal, and 
so forth. These values are entered in Table II, Col. 3. 

(his fixes the amount of water per bag of cement, 
but the amount of cement in each case will depend upon 
the desired concrete workability. Let us assume that 
concrete with a 6-in. slump will have the proper work 
ability, and determine from Fig. 2 the number of bags of 
cement that should be used with each water content. 
Thus, using 6'/2 gal of water and 6-in. slump, 5.6 bags 
i cement per cu yd are needed. Similar data for all 


‘ 


Civit ENGItneEERING for April 1938 245 


the remaining water contents are ascertained and re 
corded in Table II, Col. 4. (The entry in the last line 
is determined by the minimum cement content per 
mitted by the specifications.) The computations for 
Cols. 5 and 6 need no explanation. 

2. Calculation 
of time cost. The 
next step is to 
ascertain the ef- 
fect of these 
seven  strength- 
gaining periods on 
the total time re- 
quired to erect the 
building frame. 
The necessary 
data are taken 
from Table I and 
recorded in the sec- 
ond line of Table 
III. Then, on the 
third line, is re- 
corded the corre- SrripPING Forms, First Day AFTER 
sponding time cost PourRING; PopHam HALL APARTMENTS 
at$100 per day. 

3. Assembly and comparison of cost data. Form 
costs, from the job data previously given, are now en 
tered in the fourth line of Table III, and cement costs 
are transferred to the fifth line of that table from Table I 

Finally, the eight columns are totaled and compared 

It will be noted that the total cost of time, forms, and 
cement decreases (in general) as the time of erection is 
shortened; the two high early strength cement sched 
ules are cheaper than any of the others. Of course, as 
the value of time is increased or decreased, other 
schedules may be more economical. Thus, in this in 
stance, if time costs more than $180 a day, the erection 
schedule with one-day form removal becomes cheapest 
On the other hand, if time is worth only $45 a day, the 
(-day form-removal schedule is cheapest. 





WHEN MIX IS SPECIFIED 


The foregoing example assumes a specification pet 
mitting the design of the concrete mix, so that maximum 
economy can be secured in both time and cement costs. 
Frequently, however, it is not possible to design the 
concrete, because proportions are already fixed by speci 
fication. 

Take a job where a mix is specified that establishes 
the cement content at 5.4 bags per cu yd (the usual 1 :2:4 
mix); in all other respects, conditions are the same as in 
the previous example. With cement content fixed, it is 
necessary to find the amount of water per bag of cement 
that will produce a 6-in. slump concrete; and then de 
termine the effect upon the strength-gaining period and 
upon total time costs. 

From Fig. 2 we find that a 5.4-bag mix requires 6° 
gal of water per bag of cement for a 6-in. slump; from 
Fig. l(a), that a 6*/,-gal high early strength cement con 


Le IIL. Comparison or Cost oF VARIOUS SCHEDULES, TyPICAL EXAMPLE TABLE IV. Cost oF ALTERNATE SCHED 


ULES, TyPICAL EXAMPLE; CEMENT 


Pwo " : 
One Form SE1 Form CONTENT SPECIFIED 
st ad 7 pase Orvtnary Hion Earvy 
val, days i - 3 4 o 7 9 PORTLAND STRENGTH 
days 40 a2 57 67 67 7 73 49 ITEM CEMENT CEMENT 
Form removal, days 5 l 
$4900 $5200 $ 5,700 $ 6,700 $ 6,700 $6,700 $7,300 §$ 4,900 Erection time, days 67 40 
4,700 3,700 3,700 3,700 3,700 3,700 3,700 7,100 rime cost , $ 6,700 $ 4.900 
. » a 3,700 3,700 
4,900 4,382 4,340 3,920 3,780 3.640 3.500 3.500 Form cost 7 700 
Cement cost 3,780 4,725 





$13,500 S13. 282 $13,740 $14,320 $1 4.186 $14.040 $14,500 $15,500 lotal cost $14,180 $13,325 
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crete will develop 1,950 Ib in 24 hours; and from Fig. forms. On this particular job, each floor was formed and 
| (6), that a similar ordinary portland cement concrete poured in 3 sections; after pouring a section, brickw rk 
will develop 2,000 Ib within 5 days. Following through was run up to the next floor; on each section, 5 days were 
the other computations as before, we obtain the results required to strip and reassemble forms, place steel, and 
shown in Table IV. Here again, the erection schedule _ set conduits, and 1 day to pour concrete. 
making the best use of time shows an over-all saving. 5. This example is introduced to illustrate the Savings 
made possible by speeding up 
the concreting schedule jp 
steel-frame structures. The 
Irene Data construction was a rush job, 
the additional space being 


TaBLe V. Jos Data From Six Recent ConTRACTS 





Job number ‘ , we 1 2 3 4 5 6 < 
Type of building ‘ ° . « « Hospital Apartment Apartment Clinic Bottling- Office needed in order to expand the 
ne _ ” ae ‘ works mid-summer production of 
Location , one Fulton, Columbus, Scarsdale, Pulton, Jashing- Boston, : 
Mo Ohio NY. Mo ton, D.C. Mass. bottled Coca Cola. In_ this 
Contractor B.D R. L. Wirtz Willcox B. D. E. W. Kryz Scully Co. case, 7-day form removal, ys- 
on concrete) Simons Const. Co. Simons H 
Type of frame *- : Concrete Concrete Concrete Brick bear- Steel Steel m—e Gm form set, was the 
skeleton skeleton skeleton ing walls cheapest, but had to be ruled 
Floors (incl. roof) J o.. a ‘ a os Pe P . out because it took too long. 
Concrete 1m superstructure (cu yd) ‘ 4 2.24 2, 7 a. . . 
Form removal, days 6. This illustrates the 
Ordinary portland cement ~ 102 7 3 10 7 3 added value of early service- 
High early strength cement . 3¢ 1 l 3¢ 1 2 . . 
Form cost, per set... . $937 $4,200 $6,000¢ $1,540 $000 $2,500 strength concrete in cold 
lime cost, per day $28.50° $46.50/ $1679 $37.75¢ $32.50" $162¢ weather. The saving in curing 
Heat —— ——e + _ $67.70 time permits summer schedules 
onst ction schedule, days . . . 
esta eects ‘i 7 5 ‘ P in mid-winter and reduces 
Forming ; y 7 : 6 heat-protection costs. On this 
, ™ 7 . 
Pouring is 22s oe = ; oS | ' ‘ 1 job, concrete work started hos 
@ Specified Days of heat protection Forms for one floor; 2 sets of shores; cost of forms for 2 floors. ber 15 d : nee 
with 3 sets of shores, $7,000. 450% more forms required (total cost $9,000) with ordinary portland cement to ecember 15 and was finished pe 
maintain schedule. * Job overhead f Subcontractor’s overhead only. # General overhead, job overhead, and before February 1—hbetter nat 


equipment charges. * Job overhead and equipment charges. ‘ For half a floor; concrete placed 3 days a week. than 1'/, floors a week. Con- 
crete was run only two floors 
Comparison with Table III indicates that the cost of a behind riveting gangs all the way up the building. Fin- 
second form set is higher than either the ordinary port- ishing operations were quickly and easily performed, de- 
land cement or the high early strength cement schedule. spite adverse weather conditions. 
ex TYPICAL Jone Here, then, are six building jobs, fairly representative 
p56 ; ; of the various types of concrete construction, each show- 
How this cost-comparison method has worked out in ing the practical advantages of estimating in advance 
practice may well be illustrated by case histories of six 
buildings recently constructed - different parts of the Tasie VI. Comparative Cost SuMMARIES OF VARIOUS Con- 
country. These jobs include industrial, business, in- STRUCTION SCHEDULES FOR BuILpINGs DescriBep IN TABLE V 
stitutional, and apartment structures—of concrete 














frame, steel frame, and wall-bearing construction. Facts . 2 . 
were supplied by the contractors, and are used with their 5 a * icielen a 
permission. For convenience, job data for the six build- d z - pa arch — oo ~ 
ings are assembled in Table V, and comparative cost . Costs Bamy Seanore 
summaries for each job are shown in Table VI. With A 5 g = seael tieiliaeen ” 
the following comments, these tables should be self-ex- 5 a g 8 a Metnop 
4 ; > * + = ; ea — 
planatory. (Paragraph numbers and job numbers cor a BH rime Perms Comsat Pre Tatil = 
respond. ) S & Z w tection On Job CuYd pro 
1. Mr. Simons figured the job for 10-day form re- ( 10 1 78 $2,223 $ 937 $3,120 ey $6,280 ere sup 
; ‘ 1; 10 2 41 1,169 1,874 3,120 .... 6, ri: 
moval, with both one and two form sets, and for 3-day 1) 19, ’ & te ae ae ee eee pro 
form removal, using high early strength cement with one aad 
form set. As a result, he used high early strength ce- ; .-= aan ae ome wens on + en 
ment and one form set for all superstructure concrete, ~/ j. i 68 2700 4200 5250 |... 12150 900 0.45 nen 
saving 30 days, and enabling him to get the frame up be- ‘ Pe Ce cle Hh 8. | affe 
fore heavy winter weather set in. ' 3 {316 38 6,346 6,000 7,440 .... 19,786 3,289 1.45 | 
2? ‘irtz fi . -j “e Ways, as shown. me 
2. Mr. Wirtz figured the job three ays, ae. . 15a ted eie...\ ee ava 
By working 7 days a week and pouring a floor a week, he 4} 5, © 1880 1540 0895... 10918 ane 0.38 ne 
got the building enclosed before heavy weather set in, - 4) Nae aaa alin Pola psd | “el 
: ; } - ‘ = . ’ ’ cose ° eses i 
saving heating expense on both concrete and brickwork. ,) }, (hee... eo Oe per 
He advanced erection time by 1'/: months, the value of (7 1 27 878 900 2,100 .... 3,878 .... mur 
that time to the owner being $10,500; he also saved the a| 36 £47 7,614 10,000 7,000 $4,874 30,088 of s 
general contractor 6 weeks of overhead. 2eh 3-32 5,184 7,500 9,500 3,250 25,434 - Ll for 
' is j > co or was working against ® High early strength cement. ° Days of heat protection. ? ost of 2/- the 
ti “ ae _ rendre ee be ready for pe Eon et construction schedule cannot be considered as job had to be finished in shorter ms 
ime; the apartment house : 
on October 1. The high early strength schedule proved tion 
to be both faster and cheaper; work on the frame began ; ne rete 
June 15, and the roof was poured on August 3. the erection schedule which produces the lowest — r 7 
~ 4. The same kind of savings are possible on wall- cost of time, forms, and cement. Net er oo thi wine 
bearing jobs, except where it takes longer to run up brick- from $0.38 to $1.49 acu yd of concrete suggest th: wre 
work than it does to cure concrete, strip and reassemble method is well worth considering. rapi 
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Geological Survey Studies Surface Waters 


Recent Improvements in Equipment Aid in Measuring Stream Flow 


By C. G. PAULSEN 
MemMBER AMERICAN Society or Civit ENGINEERS 


Cuier, Division or SurFACE WaTERS, WATER Resources Brancu, U. S. GEOLOGICAL 
Survey, WasnHincton, D.C. 


NVESTIGATIONS of water resources had been 

started in a minor way by the U. S. Geological 
Survey in 1888, but it was not until 1895 that such 
work was begun on a systematic basis. To date, 
tream-flow records indispensable to hydraulic engi- 
neers have been collected at more than 7,000 measur- 
ing stations in the United States. In recognition of 
the pressing need for additional records, Congress in 
recent years has established a policy of matching 
state and municipal stream-measurement expenditures 


one of the most valuable assets of any community, 

state, or nation, being essential to the activities, 
health, happiness, and prosperity of modern civilized 
people. In addition it is one of the most important 
natural resources of any country, since its availability 
in liberal quanti- 
ties is essential to 
safe and stable de- 
velopment. The 
adequacy of suit- 
able water sup- 
plies controls the 
maximum size and 
stability of towns 
and cities, the de- 
velopment of agri- 
culture, the estab- 
lishment and 
maintenance of 


A PLENTIFUL supply of water of good quality is 





CURRENT METER AND 500-LB Cast-IRON 


WeiGHT wiTH STEEL VANES FoR UsE navigation chan- 
ON THE LOWER MISSISSIPPI nels, the operation 

This Weight Has a Length of 42 In. and of power plants 
a Maximum Diameter of 9.8 In. (either hydraulic 


or steam), and the 
proper placing of industrial plants requiring ample 
supplies of water of satisfactory quality for use in various 
processes or for the production of energy. Although 
such supplies of water are essential for all these purposes, 
an excess of water beyond normal channel capacities is 
generally harmful and often disastrous to the regions 
affected. 

Adequate information on the quantities of water 
available and the range of stages that may be expected 
is essential to the design and construction of hydraulic 
works of all kinds, including structures for flood pro- 
tection, navigation developments, irrigation systems, 
municipal supplies, power and industrial plants, drainage 
oi swamp and overflow lands, and the storage of water 
lor various purposes. Such data are also necessary for 
the establishment of railroad and highway elevations, 
the design of bridge and culvert openings, and the opera- 
tion and administration of all structures and develop- 
ments relating to the use of water. 

In the early stages of national growth, the develop- 
ment of agriculture, industry, and commerce—and the 
resulting growth of towns and cities—took place most 
rapidly in those regions where water supplies were 


with federal funds, giving a great impetus to this 
important activity. In the accompanying article, 
Mr. Paulsen describes a few of the many new and 
improved designs for equipment suggested by engineers 
in the various district offices, as illustrations of the 
constant progress being made by the Survey in the 
development of better and more accurate methods. 
The article is an expansion by the author of his address 
made during the past year in Memphis, Tenn., at the 
eighth annual meeting of the Mid-South Section. 


abundant. As pioneers went westward into the arid 
and semi-arid regions, it was recognized that water was 
the limiting factor in development, especially in agri- 
cultural and mining enterprises; and in the absence of 
the records of stream flow needed for planning, many 
early irrigation projects failed because of inadequate 
water supplies. As agriculture by irrigation progressed, 
however, most streams were over-appropriated before it 
was recognized that an advance knowledge of stream 
flow must be obtained to safeguard the investments of 
capital and the rights of individuals. In the humid 
regions of the East (and elsewhere) the use of water 
has long since reached the stage where the greatest 
consideration must be given to the requirements of 
domestic and industrial water supplies. 


COOPERATION BY STATES AND MUNICIPALITIES 


Because of the general need for reliable and continuous 
records of stream flow, the river-measurement work of 
the U. S. Geological Survey has been carried on largely 
in cooperation with the various states, which over many 
years have contributed a major part of the funds. In 
recent years, however, as a result of the growing nation- 
wide need for such information, Congress has established 
a policy of cooperation with states and municipalities, 
essentially on a fifty-fifty or dollar-for-dollar basis. 
Since 1931 the work has been handled largely on this 
basis, although federal funds have been somewhat 
smaller than available state and municipal cooperative 
funds. As an indication of the widespread interest in 
stream-flow records, 45 of the states, the Territory of 
Hawaii, and many municipalities are now actively 
cooperating with the Geological Survey. These agencies 
are demonstrating their recognition of the value of the 
work by allotting funds (aggregating more than $800,000 
in the fiscal year 1938) for cooperative programs. Such 
offers by states and municipalities put squarely up to the 
federal government the furnishing of funds to match 
them. 

The field work of water investigations by the Geo- 
logical Survey is now conducted through 36 district 
offices and several suboffices—one in practically every 
state and one in Hawaii, but all under the general 
administration of the central office in Washington, D.C. 
About 3,200 river-measurement stations, of which 2,400 
are equipped with water-stage recorders, are maintained 
and operated by these district offices. Stream-flow 
records have been collected at more than 7,000 measuring 
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Cyepes oF Reets ComMMONLY USED BY THE GEOLOGICAL SURVE\ 
POR RAISING AND LOWERING CURRENT METERS AND WEIGHTS 
stations. These records appear annually in the series 


of water-supply papers, of which more than SOO have 
been published and are available for reference, both in 
the local offices of the Survey and in many public 
libraries. 

The Geological Survey has pioneered in developing 
methods and technique relating to water-resources ‘n 
vestigations. Methods, equipment, and instruments 
are continually being improved, as a result of the 
experience of the Survey's trained engineers with the 
wide variety of streams measured, and many such 
practices and instruments have been adopted by engi 
neers doing similar work in this and other countries 
Chis development work is still in active progress, as ts 
evident from the large number of new devices that have 
been put into use recently 


HEAVY WEIGHTS FOR USE WITH CURRENT METERS 


One of the more important improvements in recent 
years is the use of heavy weights for making soundings 
and for holding the current meter in position when 
working from bridges, cables, or boats. In previous 
vears relatively light weights had been used, in com 
bination with “‘stay-line’’ equipment, for holding the 
meter in swift currents. The stay-line equipment con 
sists of a secondary cable or wire, spanning the river a 
short distance above the cable or bridge from which the 
engineer works, and a line attached to the current-meter 
cable about a foot above the current meter. This line 
is carried over a double pulley on the secondary cable 
and thence to the engineer. The double pulley is 
designed to traverse the stream on the secondary cable, 
which should be at such distance upstream from the 
measuring section that the vertical of the line to the meter 
will be so small as to eliminate any appreciable uplifting 
force on the weight. By manipulating the current-meter 
cable in connection with the stay-line equipment, the 
engineer is able to make soundings at points approxi- 
mately vertically below the cable car or railing of the 
bridge from which he is working. 

However, the use of stay-line equipment will not 
eliminate the necessity for corrections for the curvature 
in the sounding cable caused by the drag of the water 
against it, especially if a light weight is used, and this, 
together with the prospect of obtaining more accurate 
soundings and the ease of transporting heavy measuring 
equipment by automobile, have led to the design and 
adoption of heavy weights. Survey engineers now have 
a choice of standard weights at 15, 30, 50, 75, 100, 150, 
200, and 300 Ib each. In addition, 500-lb weights are 
to be used with power reels and booms at the river- 
measurement stations on the Mississippi River at 
Vicksburg, Miss., and Memphis, Tenn. 

The use of heavy weights has made necessary the 
development of reels and booms suitable for handling 
them from bridges, cables, and boats. Three sizes of 
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these reels, with capacities of 75, 125, and 200 ft 9; 
cable, respectively, are now available for field use. Cas 
aluminum is employed to a large extent in their many 
facture in order to make them as light as practicable. 
Two sizes of reels are provided with brakes, making jt 
possible to lower weights to the bed of the stream without 
the use of the crank. Each of these reels is equipped 
with a depth indicator, whereby the depth of soundings 
can be observed and the position of the current meter 
known with certainty during velocity observations. 

Booms for use with heavy weights are now capable 
of being folded into such small dimensions as to be 
easily transportable in light trucks or passenger automo 
biles, and are adaptable to measuring conditions at 
large variety of bridges. One of these folding booms 
appears in a photograph. A novel feature is an attach 
ment fitted to each boom for indicating the angle mac 
with the vertical by the current-meter cable as it js 
dragged downstream by the current. If this angle js 
large, the readings on the indicator are used in deter 
mining the vertical depth of the water and the positio 
of the current meter below the water surface. 

For handling weights heavier than 150 Ib, power 
driven equipment such as that used at the stations on 
the Mississippi River at Memphis and Vicksburg js 
necessary. The reels and booms used at these stations 
have been attached to automobile chassis. The auto 
mobile motors are used to raise and lower the weights 
Special equipment, developed for making discharge 
measurements from small boats, is also used where 
suitable bridges or cableways are not available. At 
some stations boat equipment is indispensable for ob 
taining measurements of discharge over the flood plain 
rhis equipment has been so designed that it can be trans 
ported by either passenger car or truck and can bk 
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Types ‘‘A’’ Boom aND REEL COMMONLY USED FOR MEASURING TH! 
FLOW OF STREAMS FROM BRIDGES 
This Boom May Be Folded Small Enough to Be Conveniently 
Transported in a Passenger Automobile 


attached to any of the odd-sized rowboats to be found 
in the vicinity of measuring stations. Some districts 
have special boats that are moved from station to statior 
on automobile trailers, as needed. 

Recently various special attachments have been used 
in connection with the continuous water-stage recorder 
One of these makes a mark on a margin of the chart 
every 24 hours. This attachment simplifies the cor 
rections of time that occasionally are made necessary 
by improper adjustment of the rate of travel of th 
chart or by other causes. Another attachment, operat 
ing at the opposite margin of the chart, makes an identi 
fying mark whenever the stylus reverses its directio! 
of motion. This is especially useful in the interpretatio! 
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itom just . 
s at stylus. An index 
booms poiriter, attached to the 
ttach recorder, indicates the 
mad gage height, which is 
3 it ic ; read directly from 
iwle ; the tape. RECORDING-GAGE STRUCTURE ON MISSISSIPPI RIVER AT MEMPHIS, TENN 
de 7 \rtificial controls, in Left, as the Structure Appeared at Low-Flow Stage; Right, at the Peak of the 1937 Flood 
eit rm of low dams 
| ving crests sloping towards a notch near the center of | which carries a flat metal strip that can be shaped to 
— channel, are used in increasing numbers at river-meas- correspond accurately to the rating curve of any river 


irement stations on streams with shifting beds. The 
ure is records on such streams, especially during periods of 
° w flow, cannot be highly accurate unless (1) discharge 


measurement station. A planimeter-wheel unit, engag 
ing with this metal strip, revolves on a large rotating 
disk when the instrument is in operation. After the 


al neasurements are made frequently enough to define instrument is properly adjusted, it is placed over the 
rights shifts in the relation of stage to discharge, or (2) gage-height graph to be translated, and the tracing 
wha in artificial control is so constructed as to stabilize the pointer is made to follow the graph. 
athen tage-discharge relation. In cooperation with the Except for the detail that the integrator measures the 
\) Bureau of Standards, the Geological Survey has recently fractional part of the mean daily discharge for each 
ne n nducted a series of experiments in the large flume at infinitesimal part of the day and automatically adds the 
plait e National Hydraulic Laboratory to serve as an aid parts together until the day is covered, the results are 
tre determining the design of artificial controls that will similar to those obtained by reading or measuring gage 
at est produce a satisfactory stage-discharge relation. heights from the recorder graph at each hour or other 


short interval of time, translating them into discharge, 
and averaging the results to obtain the mean daily 
discharge. 


\t many river-measurement stations, cableways are 
rected to span the rivers at the most favorable measur 

sections nearby. The measuring cable having the 
ngest span in this country was erected in 1936 by the 
ecological Survey at its station on the Columbia River 

ve the backwater of the Bonneville Dam. This is 
hown in one of the photographs. It has a span of 
727 ft and is suspended on steel towers about 110 ft 
igh, on which warning lights 
ire placed to protect air traffic. 


STUDIES AND EXPERIMENTS NOW UNDER WAY 


Experiments are being conducted by the Geological 
Survey at the National Hydraulic Laboratory, in co 
operation with the National Bureau of Standards, 

regarding the effect of “draw 
down’’ in stilling wells caused 
by the velocity of flow past the 


Se ee : outer ends of intake pipes. 


Engineers employed on river- 
measurement work are generally 
well aware that the discharge 

rresponding to the average 
tage on a given day may not 
e the average discharge for 

day, owing to the usual 
urvilinear relation between 
stage and discharge. In order 
fou to reduce the time required for 
letermining the mean daily dis- 

tatir large from the gage-height 
raphs produced by a _ water- 

- tage recorder, a special me 
rdet ulcal computer, called an 
art ntegrator,”’ has been devel- 
y the Geological Survey 
cary ‘or translating the graphic rec 
ft] rds of gage height into records 
named ' discharge. This integrator, 
ti vi in one of the photo 
gray is fitted with a tracing 
ation pomter attached to a ladder 
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Reports are also being made on 
the results of other experiments 
at the National Hydraulic 
Laboratory relating to the ac 
curacy of current-meter meas 
urements made in shallow 
water. 

A number of studies of new 
equipment are being made. 
Very small current meters of 
the bucket-wheel type, known 
as ‘‘pygmy”’ meters, have been 
constructed and are being tested 
to determine their value for use 
in measuring shallow streams. 
A sounding-reel accessory which 
embodies a series of springs has 
been constructed and is being 
studied with respect to its value 
in reducing the manual labor 
needed for raising and lowering 
heavy sounding weights. A 
boom with a gasoline motor 











CaBLEWAY AcROoSS THE COLUMBIA RIVER ABOVE BONNEVILLE DAM 
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agencies cooperate with the § 
vey in obtaining the stream-flow 
information needed in connection 
with their activities. 

Studies of flood magnitudes 
and frequencies for the principal 
rivers of the country and of rain 
fall and runoff relations have 
been made by using public works 
funds in collaboration with the 
Mississippi Valley Committee, 
now the Water Resources Com- 
mittee of the National Resources 
Committee. The results of these 
interesting studies have been 
published in Water-Supply Pa- 
pers Nos. 771 and 772. During 
the past year emergency funds 
have been made available to the 
Geological Survey for compre- 
hensive investigations and re- 
ports on the record-breaking 
floods of March 1936 in the 


This Is the Longest Cableway Used for Stream-Flow Measurements in the United States, northeastern part of the United 


Spanning 1,727 Ft Between 110-Ft Towers 


attached has been constructed for similar studies. 
Trials are being made of a current meter similar to the 
ordinary Price-type meter, except that the lower bearing 
is set closer to the center of gravity of the bucket wheel 
than in the present model. These tests will determine 
whether the performance is improved by this change. 


GROWING NEED FOR WATER DATA 


The Federal Administration of Public Works and other 
federal agencies are extensive users of information 
collected by the Geological Survey. Such information 
on surface and ground-water supplies forms the basis 
for planning, constructing, and operating water projects 
and for supervising the activities which depend on water. 
Because of these needs, allocations of public works 
funds aggregating more than $1,300,000 have been 
made to the Geological Survey, in addition to regular 
appropriations, in order that additional information 
relating to the water resources of the country can be 
made available for use, in connection not only with 
present activities but also with future planning. A 
large part of these funds has been used in improving the 
facilities for obtaining information concerning surface 
waters. During the past few years more than 600 of the 
existing river-measurement stations of the Geological 
Survey have been rehabilitated and equipped with 
concrete water-stage-recorder shelter houses, artificial 
controls, and cableways. About 40 new stations have 
been established by the use of public works funds in the 
basins of the Mississippi, Colorado, and Columbia 
rivers, where records of flow are urgently needed for the 
successful planning, development, and operation of large 
undertakings. Many additional stations now operated 
by the Geological Survey in cooperation with the U.5. 
Weather Bureau and the U.S. Corps of Engineers have 
been established, and others in many parts of the country 
have been reconditioned. 

Thus, by cooperation, the same stations serve the 
needs of the Corps of Engineers in connection with its 
navigation and flood-control activities, the Weather 
Bureau in its flood forecasting, and the Geological Survey 
in obtaining records of daily stage and discharge for 
public use in connection with all problems relating to 
water, its control, and its utilization. Other federal 


States. Water-Supply Paper 798 

presents many of the facts con- 
cerning the New England floods. Similar data for floods 
in the region between the Hudson and the Susquehanna 
rivers will be presented in Water-Supply Paper 799, and 
data on floods in the Potomac, James, and Upper Ohio 
basins, in Water-Supply Paper 800. A report on the 
outstanding Texas floods of September 1936 will be 
published as Water-Supply Paper 816. These studies 
and reports, compiled by the Survey's district offices, 
include detailed information of flood flows collected at 
the many river-measurement stations operated in the 
flood regions. Similarly, basic stream-flow information 
relating to the disastrous and record-breaking floods in 
the Ohio and Mississippi river basins in January and 
February 1937 have been collected by the Geological 
Survey at the stations now operated in those basins 
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DISCHARGE INTEGRATOR FOR TRANSLATING GRAPHIC RECORDS 
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A report on that flood is in preparation and will also bx 
published as a water-supply paper. Such information 
is essential to studies and plans for remedial measures 
in connection with floods. 

Recent floods and droughts have served to emphasize 
the importance and value of stream-flow records. River 
measurement stations for continuous operation should 
be added to the present network of Geological Survey 
stations at many strategic points. The experience 
the past is the only safe guide for the future, and the 
longer and more adequate the record of stream flow, the 
more efficiently can plans be made for the use of water 
and for the occupancy of river channels and flood plains 
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setae YLER, the county seat of A DECADE ago, Tyler, Tex., was tem, should provide for free and easy 
ema Smith County, in eastern <4 a perfect example of haphazard movement of people and goods to 
ahr ome rexas, had a population of municipal growth. About that time its and from all parts of the city, keep- 

been 7,000 in 1930. It had enjoyed a 17,000 citizens began to realize that if ing in mind that the main arteries 
ly Pa. = id and healthy commercial de- Tyler was to continue as a ranking city will be called upon to carry more 
During He and its industries in- of eastern Texas, something would have and more concentrated traffic as 
Frege luded railroad shops andthe manu- fo be done. The result was a compre-_ the city grows. 
to the facture of brick, fertilizer, syrup, hensive municipal plan—which tnci- In Tyler in 1930, the streets were 
oe antes nts, mattresses, and a num- dentally came into being just in time to completely uncoordinated. There 
ae ber of food products. But Tyler de tested by the rapid development that was but one street that extended 
manne had grown up in hit-or-miss fashion, followed the discovery of the East Texas across the city without a jog ora 
= and the hampering effects of that oil field. More recently it has servedas dead end. The streets in general 
United lack of design were already begin- a guide to the intelligent selection of were too narrow; and curiously, 
oe ning to be evident. Ifthe city was PWA and WPA projects. It is of most of the few that were of ample 
om coe to continue to grow—and there was especial interest in demonstrating that width could serve no purpose other 
- floods every reason to believe that it planning can be applied helpfully even than local use either because of 
*hanna would—something more than hap- 0 relatively small cities. This article dead ends or because within a few 
mown hazard enlargement was essential. summarizes a paper which was recently blocks they narrowed down to the 
shinee That something’ took the form of presented by Mr. Koch before a meet- width of an alley, or ran into offsets 
«Ane in official city plan, prepared in ing of the Texas Section. of 100 to 150 ft. As in every city, 
was be 1930—none too soon to guide the ; there were certain convenient and 
stuacites ibnormal expansion that occurred following the discovery favored routes which attracted traffic. However, many 
— f the East Texas oil field. The purpose of this article of Tyler’s least-traveled streets were wider than some of 
aoe at is to outline the principal features of this plan, calling its most congested ones. This condition is, of course, 
as Ge ittention to the conditions it was designed to correct, an economic waste. i 
—e ind pointing briefly to some of the results it has already The plan (Fig. 1) included a system of adequately 
niagpther produced. ' wide, well-spaced, and well-located streets leading from 
y and _ The plan was based upon the probable needs of the _ the central part of the city to the various sections, and on 
logical mmunity for a 40 to 50-year period, and was so de-_ through to the outlying territory, with the most direct 
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signed that adjustments could be made 
meet changing conditions as the 
mmunity grew. One of its chief ob- 
jectives was to help the city officials, 
planning for the future, to prepare a 
program of improvements; and to make 
BS t possible to budget the city’s physi- 
<4 ul facilities much in the same manner 
“4 that its financial program is budgeted. 
a While it dealt primarily with the 
. irea inside the 1930 city limits, its pro- 
aA moters continually kept in mind the 
lact that the city’s development would 
n extend far beyond that imaginary 
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he framework, or street sys- Tver, Tex., WHOSE EXPERIENCE WITH CITY PLANNING Is RECOUNTED IN THIS ARTICLE 
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was principally concerned. On 
these roadways the recommended 
minimum paving width between 
curbs was 56 ft, and the elimina- 
tion of jogs and offsets was con- 
sidered exceedingly desirable 
The ‘“‘boulevards’’ were intended 
to be for the use of fast-moving 
or passenger vehicles. Since 
1930, considerable progress has 
been made in providing the major 
street system recommended 
the plan—including a number of 
overpasses and underpasses. Sey- 
eral major thoroughfares have 
been substantially widened, and 
several new streets have been 
opened with the recommended 
width. 


COMPREHENSIVE PROGRAM FOR 
PARKS AND PLAYGROUNDS 


The Tyler city plan contains a 
definite, comprehensive program 
for parks and playground devel- 
opments. It is especially impor- 
tant to plan for such things, for 
in the normal growth of a city 
natural beauty spots are often 
carelessly sacrificed to other uses, 
and their subsequent redemption 














# 








for recreational purposes is mad 


om. 4 





Fig | Major EXISTING AND PROPOSED STREETS AND HIGHWAYS IN THE TYLER 


REGIONAL PLAN 


rhis Map Also Shows the Existing Railroads and Proposed Relocations 


routes, least inconvenience, and fewest hazards possible. 
It also included belt-line streets, affording direct travel 
between one section of the city and another, without 
passage through the central business district. It was 
recommended that nothing reasonably preventable 
should be allowed to interfere with the directness of the 
routes or an adequate width for the main arteries. 

rhis will permit the purely local residential streets to 
be more economically and efficiently improved. Inci- 
dentally, on these narrower roadways the distance be- 
tween houses on two sides of the street need not be less- 
ened, if a building line is properly established. 

rhe recommended width of streets was intended to be 
the ultimate width of right-of-way that will probably be 
required when the communities are built up. In most 
instances this extra width would not have to be acquired 
immediately; it would only be necessary to establish a 
building line to prevent the construction of permanent 
improvements in this space. 

In Tyler the proposed traffic plan followed the princi- 
ple that the streets should be designed and built for the 
use they are intended to serve. For local residential 
streets a minimum width of right-of-way of 50 ft was rec- 
ommended, with a paving width of 26 ft. | However, 
residential streets longer than 6 or S blocks should not be 
less than 60 ft wide, with a minimum paving width of 36 
ft, to provide ample width for two lanes for parallel park- 
ing and two lanes for moving traffic. Since such streets 
are not designed to encourage traffic other than that 
originating in the immediate neighborhood, the elimina- 
tion of small jogs or offsets is not important, except in the 
interests of safety. 

The “‘trafficways’ or “boulevards” were the streets 


expensive or even impossible 
Incidently, Tyler is unusually 
fortunate in its picturesque 
natural topography; the many 
streams and wooded areas immediately surrounding the 
city are invaluable assets which few other Texas cities have 

In planning the parks and boulevards, full considera 
tion was given these esthetic advantages. However, 
the recommendations were based primarily on utility, 
and only secondarily on esthetics. The parkways are 
primarily means of transportation; if some of them 
border on creeks and ravines it is not so much on account 
of the natural scenery as because of the natural grades 
available, and the fact that such ground is usually more 
unsuited for residential purposes. Again, recommenda 
tions for beautifying the banks of certain streams wer 
adopted mainly because the stream’s capacity for storm 
sewer flow could thus be preserved at a minimum cost 

The primary criterion in locating parks and pla) 
grounds was their convenience to serve the inhabitants 
For the purpose of the plan three arbitrary classifications 
as to size and use were adopted for parks. 

1. Playgrounds. Parks of this type were to be de 
veloped primarily for children 6 to 12 years of age. The) 
should contain an area of from 4 to 6 acres each, and 
should be spaced throughout the city at such intervals 
that no child would have to walk more than about threc 
eighths of a mile, or cross railroad tracks or other hazards 
to get to them. (A practical method of providing tls 
type of park is to extend existing school grounds.) 

2. Playfields. Playfields should contain from 5 to 1” 
acres and may be spread considerably further apart that 
playgrounds. They should be designed for recreation and 
sports for the larger children. Beautification for both 
play fields and playgrounds should not interfere with utility 

3. Neighborhood Parks. A number of parks com: 
prising from 2 to 15 acres were recommended for develop 
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OVER—AND UNDER. GRADE-CROSSING ELIMINATION Is BetInc PusHED ACTIVELY IN TYLER 


ment as community centers and recreational areas. 
[hey were to be easily accessible and within walking 
listance of every person in the city—not more than a half 
mile if possible. The design should reflect in a measure 
the nature of the surroundings. Construction of auto- 
mobile driveways through such parks should be dis- 
couraged. However, they should be readily accessible 
from drives and boulevards. 

The plan recommended one or more outlying natural 
parks of some 50 to 200 acres. In addition, it was 
pointed out that many sites would be available for vari 
us desirable recreational uses along the parkways. For 
example, in several places sharp bends in a stream left 
small irregular tracts where tennis courts, small play 
grounds, or other features could be located. 

\t the present time four parks have been acquired, 
ind playground equipment has been installed quite gen- 
rally throughout the city. All recreation in the city 
parks is supervised. The popularity of the playgrounds 
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iC CENTER, AS PROPOSED IN TYLER’S MASTER PLAN 


has increased each year and the citizens are enthusias- 
tically urging expansion of the program. 

The large investment in school buildings and sites 
makes it difficult to readjust existing facilities; but the 
plan did concern itself with the spacing and general loca 
tion of future schools. Care was taken to keep the rec 
ommended sites from being located directly adjacent to 
major traffic lanes, although usually they are not more 
than one block removed. 

One of the most annoying problems of Texas cities 
today is race segregation. It cannot be solved legally 
by zoning laws, and the report accordingly recommended 
the encouragement of voluntary segregation, by provid 
ing desirable facilities and conveniences for the negroes 
in certain distinct areas. This will also make for econ 
omy by eliminating the necessity for duplicating schools, 
parks, and so forth, for whites and negroes in the same 
areas 

PUBLIC BUILDINGS ALSO PROVIDED FOR 

The public buildings of any city may be simply build 
ings, or they may be structures of a monumental type. 
And in either case their character is likely to be re 
flected in the private buildings that are put up around 
them. With this in mind, considerable attention was 
given in the plan to the location and design of a “‘Civic 
Center’ (Fig. 2). A site was selected that could be ac 
quired at a comparatively low price, and the plans made 
provision for a city hall, a municipal auditorium, a cen 
tral fire station, a central public library, and a municipal 
market—to be added successively as conditions might 
warrant. The site, consisting of approximately four 
acres, was acquired within six months after the comple 
tion of the report. A large frame building on the site 
was remodeled and is now serving as a temporary city 
hall. The streets have been opened and paved through 
the tract, and the remainder of the once unattractive iso 
lated area has been cleared of shacks and beautifully 
landscaped. It is hoped that the new city hall and the 
auditorium will soon be erected. 

In 1930, Tyler’s one fire station was in about the worst 
possible location. It was impossible to send the trucks 
south, east, or west without running them through the 
central business area on streets that were usually con- 
gested. And to go north, it was necessary to cross the 
main-line tracks of the Cotton Belt Railroad over a 
grade crossing that was frequently blocked with freight 
trains. As the building housing the equipment had 
about served its usefulness, it was an opportune time to 
move the station to a more suitable location, and a 
recommendation to that effect was made. The plan also 
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recommended protecting the business district by at 
least three fire stations, conveniently spaced about its 
outer edge. This arrangement would also permit trucks 
from one or another of these stations to serve any ad- 
joining residential district without passing through the 
business area. 





WHEN GOVERNMENT FUNDS WERE MADE AVAILABLE, TYLER 
KNew How to Uses THEM 
The City Hospital, a PWA Project, Is One Step in the Develop- 
ment of a Well-Planned ‘‘Municipal Group” 


Two sites were immediately purchased and on one a 
beautiful modern fire station was promptly constructed. 
The commodious site was adequately landscaped and the 
improvement was such a contrast to existing conditions 
in that district that, as a direct result, private property 
owners have made extensive improvements on their own 
property and the entire section has been transformed. 


RAILROAD RELOCATIONS PROPOSED 


One of the most difficult situations affecting the Tyler 
master plan was the location of the railroad tracks, 
which crossed the city diagonally in two directions by 
way of a large number of dangerous and undesirable 
grade crossings (Fig. 1). On account of the costly im- 
provements then recently completed on the Cotton Belt 
Railroad's main line through Tyler, it was not considered 
practical to recommend the relocation of that main line. 
Five grade-separation structures were definitely recom- 
mended along the main line of the Cotton Belt Railway. 
Three of these have now been completed and the plans 
are practically completed for the fourth. It will be con- 
structed during the current year, 1938. 

A definite recommendation was made for the removal 
of the Lufkin Branch of the Cotton Belt Railway from its 
junction with the main line just west of the business dis- 
trict and extending south about three miles through the 
residential areas, where it would then be carried west 
to a new connection with the present main line at a point 
southwest of the city. This has met with favor with the 
Cotton Belt Railway officials, and plans have been prac- 
tically completed to carry it out in the near future. 

The small amount of traffic on the International and 
Great Northern Railroad likewise would not justify 
considering its relocation around the city immediately, 
though it was pointed out that this project would prob- 
ably seem more feasible at a later date. Accordingly 
recommendations were made for a further study and 
consideration of (1) the relocation of a short section of 
this line on the north side, (2) a joint track arrangement, 
using the main line of the Cotton Belt Railroad from the 
junction through the passenger station into the proposed 
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industrial district, and (3) a reconnection south of the 
city limits. This would eliminate the grade crossings {or 
some two miles in north Tyler and some three miles jy 
south Tyler, would abandon very few industrial proper- 
ties on the present I. and G. N. tracks, and would most 
certainly be of immense material value to Tyler’s north 
and south residential areas. This project, not yet ac- 
complished, is worthy of further serious study. 


ZONING REGARDED AS AN ESSENTIAL FEATURE 


In the preparation of the master plan, the subject of 
zoning was regarded as one of the most essential features: 
public safety and public health, rather than esthetic 
considerations, were its primary objectives. Several 
arbitrary classifications were adopted for convenience jn 
designating the specific use—such as business property, 
residence property, apartments, industrial, and manu- 
facturing. Studies were made to determine the per- 
centage of various types of property-use, to insure that 
the allocations to the several uses would be in reasonable 
balance. Control of the heights of buildings, setback 
distances from property lines, and other similar features, 
were also investigated. 

The final result was a complete, definite set of regula- 
tions, which was incorporated in the master plan together 
with recommendations for a method of procedure to put 
it into effect. That these zoning regulations have been 
of tremendous value to the city in the past seven years, 
especially during the period of the oil boom, can be 
easily substantiated by contrasting the development and 
improvement that have taken place in the city of Tyler 
with those in other similar East Texas oil-field towns 
where no zoning regulations were in effect. 

It was recognized that the proper control of land sub 
division for future urban use is of particular importance 
to prevent many costly corrections in the future. The 
master plan of Tyler contains a number of land-sub 
division rules and regulations, and recommends that the 
city plan commission require new developers to adhere 
strictly to the general provisions of the city plan. The 
integrity of the major traffic and parkway plans should 
be strictly and zealously guarded, but the developer 
should be given ample leeway in the detailed develop 
ment of a project so that there will be opportunity for 
initiative and individuality. The rules recommended 
are not arbitrary or discriminatory; they are public in- 
formation and available to all prospective subdividers 
or citizens of Tyler. 

The subdividers of new additions have cooperated full) 
in carrying out these recommendations, and Tyler to 
day has a number of sections of parkways and major 
streets that have been provided and improved by the de 
velopers through their properties at no expense to the city 
These sections are links of the planned system and can 
be connected later, at a minimum of expense, to form the 
continuous units comprising the ultimate system. 

The final chapter of the plan report called attention 
to the fact that the careful preparation of any master 
plan, and its adoption by the authorities, does not auto- 
matically serve as a panacea for all municipal ills. The 
ultimate value of any city plan lies in the willingness and 
enthusiasm of the citizens to assist in its proper execution. 
And this, in turn, requires a considerable amount 0! 
educational work on the part of the leaders of the com: 
munity. In the city of Tyler this phase of the work has 
been admirably carried on through the publicity de 
partment of the chamber of commerce; and there 1s 10 
doubt but that its work has been responsible for much 
of the success that has been achieved. 
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“he Use and Trustworthiness of Small-Scale 


Hydraulic Models 


By Pau. W. THompson 


Junrtor AMERICAN Society or Civit ENGINEERS 
fi ast-LigUTENANT, Corps or Enorineers, U. S. Army; Drrecror, U. S. Waterways Experiment Station, Vickssurc, Miss. 


small-scale model has been 


what they cost? Have they reached the day will come when model stud- 


F IR the past ten years the c= hydraulic model studies worth will have been justified. Probably 


used extensively by American the point of diminishing returns? Is ies will consistently fail to indicate 
hydraulic engineers. Its acceptance there actually any bona fide proof of evenrefinement of details—but that 
as an adequate tool for this work thetirreliability? Thesearequestionswell day is not yet at hand. 


nas arisen not only from a faith in worth considering after a decade of intens- 
what are vaguely called the “laws ive use of hydraulic models by American 
of similitude,”” but also from a lack engineers, and Lieutenant Thompson 


of faith in methods of pure analysis. ts well qualified 


REFINEMENT OF DETAILS BY 
MODEL STUDY 


by experience and The refinement of details may be 


Many a model study has been un- position to suggest the answers. The illustrated by a model study re- 
dertaken not so much out of con- comments and experiences of other in- cently completed at the U.S. Water- 
fidence that the results obtained vestigators will be welcomed in the ways Experiment Station at Vicks- 
would be absolutely accurate, as out discussion columns of this journal. burg, Miss. The subject of the 


of knowledge that the results ob- 
tained by ordinary methods very probably would be 
still more inaccurate. The engineer recommending a 
model study is making the best of a bad situation; he 
is seeking the most dependable data available under the 
circumstances. 

[he thought occurs that for some types of problems at 
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Fic. 1. Secrion oF SaRpIs Dam OUTLET WorKS AS ORIGINALLY 
PROPOSED, AND UPSTREAM VIEW OF MODEL 


least, the model study may have reached the point of 
diminishing returns. For example, so many individual 
model studies have been made of spillways that it is ap- 
parent that there must have been considerable duplica- 
tion of effort, and that further duplication will be in- 
volved in model studies of other spillways. For almost 
ally type of spillway, the engineer can now find records 
of pertinent investigations to guide him in determining 
the gi neral aspects of the design. Emphasis here is to 
placed on the adjective ‘‘general”’; available informa- 


tion 


i usually will not extend to details, and therein lies 


the justification for continuing the practice of making 
model studies for individual spillways. If, in a project 
‘ostng hundreds of thousands of dollars, a model study 


“icatcs so much as a corner in need of rounding or a 
Sul In d of slight displacement, the cost of the study 


study was the outlet works of the 
Sardis Dam, now under construction on the Little Talla- 
hatchie River, in Mississippi. The design of the works 
(Fig. 1) was based largely on data obtained from model 
studies of similar structures, and as was to be expected, 
the model study resulted in no major changes in the de- 
sign. However, several refinements of details were indi- 
cated. For example, it was found that the ports provided 
by the original design in the upstream wall of the gate 
structure operated to increase the turbulence of flow 
through the gates. By simply eliminating them, the 
discharge capacity was increased materially. This could 
not be called a major change in design, but certainly it 
was a worth-while one. 
The accuracy of model data is obviously of transcend- 
ing importance. Frequently it is remarked that models 
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(c) The Result—Model, Starting with Bed Molded as at (a), De- 
veloped These Configurations. Compare with (0) 


Fic. 2. VERIFICATION OF Pryor’s ISLAND MODEL—CROSSHATCH- 
ING INDICATES DEpTus OF 9 FT OR MORE AT NORMAL POOL STAGE 
255 








of certain types give only qualitative, 
as distinguished from quantitative, 
results. However, this convenient 
statement really begs the question, 
for the designing engineer must, in 
his own mind at least, finally arrive 
at an estimate as to the quantitative 
significance of the model results. 

It is often pointed out that there 
exist relatively few instances where 
model results have been verified by 
subsequent developments in the field. 
Also, the manifest difficulties inherent 
in the reproduction, in small-scale 
models, of such phenomena as turbu- 
lence, erosion, and so forth, are em- 
phasized. There is truth in both 
these allegations; however, it is a 
mistake to consider the paucity of 
natural verifications and the difficul 
ties of simulating certain phenomena 
as having an exclusive cause-and- 
effect relation. There are several 
considerations entirely distinct from 
the difficulties of simulation, which 
operate to prevent accurate field 
verification —especially in the case of 
open river or harbor work, where the 
works as actually constructed fre- 
quently differ in certain respects 
from those tested in the model. 
Again, it is invariably true that works 
as built in the field are subjected to 
hydrological conditions different from 
those used on the model. With such 
factors operating to prevent accurate 
field verifications of model results, it 
is not surprising to find such verifica 
tions relatively scarce. 


MODBL VERIFICATION 





\ Mopet So Bic It Can Be Seen In Its 
ENTIRETY ONLY FROM THE AIR 
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able. Then the flood hydrographs 
at the respective model inlets (Mis. 
sissippi, White, Arkansas, Yazoo, 
Ouachita, Red rivers) were simulated 
by discharges controlled by manual] 
operation of globe valves and meas. 
ured over calibrated weirs. The 
model roughness was then adjusted 
until the 1929 hydrographs were re. 
produced, respectively, at all impor 
tant gages. The flood of 1935 was 
used simply to check the verification 
The check involved remolding the 
channel to surveys of about 1935 and. 
without changing materially th 
roughness, reproducing the flood flows 
at all model inlets. When hydro. 
graphs at all important gages showed 
satisfactory reproductions, the ver; 
fication had been checked and the 
model was assumed to be in correct 
adjustment. Incidentally, the great 
est deviation in flood height at any 
gage on this check verification was 
less than 2 ft-—-that is, 0.02 ft on the 
model. 

With the model able to reproduce 
both the 1929 and 1935 floods, the 
actual testing of plans proceeded. In 
this work, the model has proved its 
value over and over again. Any 
given set of conditions (such as a 
system of cutoffs) can be reproduced 
on it and the desired effects obtained 
within a matter of days. To obtain 
similar data by calculation often 
would take weeks or months. 


VERIFICATION OF A NAVIGATION 
PROBLEM MODEL 


Another type of verification is in 


4 sS » i} : y "se . ac 
his Model, 1,100 Ft Long, Is Used to volved in the case of the “‘movable 


: Test All Manner of Flood Control Plan ‘9 . . 

oped do compromise model results; ,° nA the ciccd et Wale tip, ved” model, of which the Pryor’s 
for the Lower Mississippi Valley. It Re ° . 

Island model shown in an accom- 


however, the deficiencies noted are produces the River and All Large Back . 

not indications as to the mechanical water Areas from Helena, Ark., to Don- Panying photograph may be taken 
accuracy of models. If model accu-  aldsonville, La., a Distance of 600 River @S an example. The essence oi the 
racy is to be measured by the extent Miles. It Also Reproduces the Atcha- problem at Pryor’s Island is in move 
to which the model can reproduce  falaya River and Backwater Area from ment of sand and gravel along the 
river bed. Within the reach repre- 


Obviously, the points just devel 


events occurring in the prototype, the Source to the Gulf 


> 





then the reference must be to events 

that have actually occurred and concerning which de 
pendable records exist. In such case, the experimenter 
must attempt to reproduce in his model all conditions 
and forces which affected the prototype during the period 
in question. If, when he does so, the model faithfully 
reproduces the event, it can be called accurate. This 
process stands today as the great guaranty of a model's 
trustworthiness; it is known at the U. S. Waterways 
Experiment Station as ‘“‘model verification.”’ 


VERIFICATION OF A FLOOD-CONTROL MODEI 


Examples of model verifications are numerous, and 
one or two typical ones may be of interest. Consider, 
for instance, the large model of the U. S. Waterways 
Experiment Station, on awh are tested most of the 
plans having to do with flood control of the lower Mis 
SISSIpp1 Valley. Vertication of this model involved the 
reproduction of two known events——the floods of 1929 
and 1935. To simulate the flood of 1929, the fixed chan 
nel was molded to surveys of as near that vear as avail 


sented in the model there are four 
troublesome ‘“‘crossings,”’ each of which is subject to 
shoaling. The verification accordingly involved the 
quantitative reproduction of the scours and fills known 
to have occurred in the prototype. In attaining this 
verification, it was necessary to compromise with several 
other desirable forms of similitude. 
If the experimenter could make materials to order, his 
problems would be simplified considerably. But he must 
take what materials he can obtain in reasonable quanti 
ties at reasonable prices, and then attempt to compensate 
for their shortcomings. To simulate the all-important 
sand and gravel of the natural river bed, he has available 
various types of sand, various types of coal, various types 
of rosins, and so forth. Nevertheless, he almost invar! 
ably finds himself needing characteristics in his bed ma 
terials which are just short of or just beyond the ranges 
available. 
The Pryor's Island model was designed for a bed « 
with a specific gravity of 1.3 and a grain size ral ging 
from 0.25 mm to 2.0mm. As far as has yet been ! und 
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t ial is the lightest of all materials that are suitable 
for use in models on other counts. Even so, it is still 
too heavy; in order to get it to move properly, velocities 
in the model were certain to be from 10 to 20 per cent 
eater than their correct scalar values. 
~ 1) short, what the experimenter does in a case like 
this is to set himself the task of simulating movement of 
bed material, be the other consequences what they may. 
He proceeds in the systematic manner which generally 
characterizes single-purpose work. He molds the mov- 
able bed of his model to accord with some dependable 
survey, and he sets up another, later, survey as the con- 
dition “to shoot for.’ He subjects his model to the 
hydrographic conditions which actually obtained in the 
period between the surveys. Then he proceeds with his 
cutting and trying. He changes the time scale, em- 
phasizing some stages and minimizing others; he changes 
the rate of introduction of bed material at the upper end 
of the model; he manipulates the roughness of the over- 
bank areas; he changes (slightly) water-surface slopes; 
he changes (very slightly) model bed slopes; he adjusts 
his method of simulating gravel and rock; he prevents 
erosions and fills obviously in error; and (as a last resort) 
he changes the type of bed material. Finally, that happy 
combination is found whereby the model, with its bed 
molded to the early survey, reproduces adequately the 
hanges and ends up with its bed approximately in the 
form of the later survey. 

fhis verification phase of a portion of the Pryor’s 
Island model is summarized in Fig. 2. The accomplish- 
ment depicted in those maps represents months of cut- 
ting, trying, adjusting, manipulating. 

fests of the Pryor’s Island model are still in progress. 
rhe general procedure has been to tackle each of the 
troublesome crossings individually and to develop ade- 
quate improvement works. For example, for the crossing 
pposite Pryor’s Island, it has been found that a channel 
dredged along the island, in conjunction with the raising 
and lengthening of the dikes downstream, will maintain 
itself at navigable depths under all conditions likely to 
ccur. (The dike changes are an essential part of this 
solution After the four crossings have been studied 


his 





OVERBANK ROUGHNESS” Is SIMULATED BY WIRE MEsH, ON EpGt 


Up of the Mississippi River Flood-Control Model 


independently, the next step is to find which of the solu- 
“ons will work best when installed together. 


COMMENTS 


the verification phase of a small-scale model study 
‘orms the chief, and in many cases the only, item of 
evidi as to the model's trustworthiness. The char- 


7% 
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acteristics of the verification—its shortcomings, its theo- 
retical basis, and so forth—accordingly are matters of 
high importance. Following is a series of comments 
bearing directly on this point: 

1. The application of the verification principle in- 
volves induction rather than rigid proof; that is, if a 





THE Pryor’s ISLAND Mopet Has A MoOvaB._e Bep CONSISTING OF 
Licur-WerGcnur Coal 


model can reproduce what has happened, it seems reason 
able to believe that it can show what will happen. 

2. Verification with respect to any particular phe 
nomenon requires similarity of the resultant of the forces 
making up that phenomenon; any individual componen- 
tial force may or may not be quantitatively simulated. 

4. Model verification does not obviate the fact that 
natural hydrographs, freaks of nature, and other phe- 
nomena cannot be predicted. 

4. The key to the setting np of equations in hydraulic 
computations is the determination of roughness-coeffi- 
cient values; model verification is really the develop- 
ment, by cut-and-try methods, of the correct coefficients. 
Actual testing of plans on the model is simply the setting 
up and solving of the equations, coefficients for which 
have been obtained in the model verification. 

». Model verification presupposes the existence of 
data from the prototype sufficient to permit development 
of coefficients. 

6. Models of spillways, tunnels, and other structures 

which, not yet being in existence, obviously have no 
records, may be verified approximately because the 
coefficients pertaining to such structures are fairly well 
known. 
7. The same elements that make problems difficult 
to compute make them difficult to solve by model study ; 
but the shortcomings of the model study often are less 
grievous than those of computation. 

S. Distortion of linear scales introduces problems in 
verification; it is difficult to make the undistorted spill- 
way model smooth enough; it is difficult to make the 
distorted river model rough enough; this condition forms 
the most definite limit that can be set at present for the 
degree of distortion permissible. 

9. Where several phenomena are present in a 
problem, it generally will be impossible to verify the 
model with respect to all of them; in such case, the least 
important phenomena must be neglected. 

After examination of the many shortcomings of the 
small-scale model, one’s faith in model results is apt to 
decline. At such a time one need simply go back to the 
premise that, with all its shortcomings, the model still 
is more dependable and accurate in the case of complex 
hydraulic problems than is the method of pure computa- 
tion. For all practical purposes, being the best tool 
available is almost as good as being a perfect tool. 
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Divided Highways Are Safer Highways 


Principles in Design of Center Strips and Methods of Separating Existing Roadways 


By Rocer H. GitMan 


Juntor AMERICAN Society or Crvit ENGINEERS 
ForMER RESEARCH Fe_LLow, Harvarp BureAu FoR STREET TRAFFIC RESEARCH 


EAD-ON collisions on rural highways have come 
to be one of the most important problems facing 
highway and traffic engineers, and others directly 

concerned with the 40,000 automobile fatalities per year 
in the United States. Data secured during 1937 from 
three states and one Canadian province reveal that 
around 26 per cent of all accidents and 43 per cent of all 
two-car collisions on rural highways are of this particular 
type. The hazard truly demands attention; and for- 
tunately, effective remedies for it have already been 
developed and are finding increasing application. 


VARIOUS MEASURES FOR CHANNELIZING TRAFFIC 


With the higher speeds and increased registration of 
automobiles in the 1920's, the hazard of collision be- 
tween vehicles traveling in opposite directions began to 
be recognized, and attempts were made to discourage 
the practice of crossing the center-line. The earliest 
method and the one in most common use today is the 
painting of a white line in the middle of the road. The 
second method is to provide a ‘“‘dual-type’’ highway, 
such as is used extensively in Massachusetts. This 
type of highway consists of three or four lanes, in which 
the middle lane or lanes are of a different color and 
smoothness from the outer lanes, the purpose being to 
attract drivers to the outside of the road and leave the 
center for passing only. The usual practice is to con 
struct the outer lanes of light, smooth concrete and the 
inner lanes either of dark, rough 


diagonal, rounded, or perpendicular. A curb about 12 
to 18 in. wide, slightly less than vertical, with top and 
bottom rounded, offers a substitute for actual ‘‘dividing 
of the highway with a minimum of space. 


SOLUTION OFFERED BY DIVIDED HIGHWAYS 


Each of the preceding types has its advantages for 
special locations, but it is the divided highway that must 
be looked upon as the permanent cure for the most dan 
gerous of all accidents—the head-on collision. Statistics 
from the highway departments of Milwaukee County 
(Wisconsin), Massachusetts, Michigan, Delaware, and 
New Jersey disclosed that, on an average, divided high 
ways show a 33 per cent reduction in all accidents over 
comparable undivided four-lane roadways or the same 
highways before a center strip was installed. The cost 
of constructing the medial strip (exclusive of right-of 
way) amounts to about $18,000 per mile, including curb 
ing, top soil and seeding, and drainage. If any of these 
three items is omitted, the cost is considerably decreased 

Although almost any center strip will accomplish a 
separation of roadways, ultimate success will depend to a 
large extent upon proper design of the strip. Design 
features include such things as width, curb, drainage, 
cross-overs, contents of the neutral area, and transitional 
sections. Of these, the most important is the width of 
the strip, for that controls cost of construction and main 
tenance as well as safety. In general, widths fall int 

four classes. The first, from 4 to' 


macadam or of black, roughly Dag scc tar vaigses- 4 anything that prom- ft, sufficient to divide the roadways, 
4 


brushed concrete Another com 


ises to reduce 


the toll of forty is used to some extent by 12 differ 


: , , : + 
mon method is to install raised thousand deaths taken annually by auto- ent states, in places where the right 


markers at regular intervals along mobile accidents in 
should be welcomed by engineers and or high cost of land. The second 


the center-line Among these, the 


the United States of-way is limited by special location 


cat-eye’’ reflector has been found pubdlicalike. Inthis article Mr.Gilman from 9 to 15 ft, found in § states 


especially effective at night. Con 


presents data to sho 
tinuous raised markers are also used, divided highways will substantially re- lane. Third, there is the wid 


w that the use of approximates the width of a driving 
idth ol 


but this type is only feasible on duce this total by preventing the most about 20 ft, employed on certam 
four-lane highways, because of the deadly type of accident, the head-on highways by 13 states, wich 
necessity for passing on straight collision. He also outlines the basic sufficient to shelter cars that ar 
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stretches at least Che most popu 
lar of the continuous markers ts the 


principles governing the design of center turning or crossing the road. | 
strips, looking towards the atiainment fourth class, 30 ft and o\ r, Has 


concrete curb, which may be a flat of maximum safety and practicability. been utilized by 9 states, most) 
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the Middle and Far West. This width permits a car to 
turn from the inner lane of one roadway to the inner lane 
of the other. It also provides for future widening of the 
highway without necessitating the purchase of additional 
land, a practice that has been carefully planned and is 
being systematically carried out by one county highway 
organization. Furthermore, with a wide distance be- 
tween directional roadways, there will be better protec- 
tion for cars, more room for pedestrians, more neutral 
space for the dissipation of headlight glare, less need 
for a steep curb, and less strain on drivers who are con- 
fused by the proximity of fast-moving vehicles traveling 
in the opposite direction. It is noteworthy that a num- 
ber of states are selecting 30 ft as the center-strip width 
for future highways, and that others using narrower 
islands flare them out to this width at intersections to 
facilitate turning and cross-movement. 


CURB DESIGN VARIES ACCORDING TO CONDITIONS 


The design of the curb should be considered as insep- 
arably related to the width of the medial strip. Where 
the width of the island does not afford ample protection, 
the curb will have to serve as a less desirable substitute. 
In some instances, nothing at all is placed on the edge of 
the strip, or perhaps only a paint line or bituminous 
border, as on the German superhighways. But to dis- 
courage deliberate or careless driving onto the island, 
and to provide something for the night driver to ‘‘feel’’ 
against his tire, some type of raised curb is desirable. 
lhe simplest type is nothing more than a slight rise in 
the pavement, offering little resistance to a vehicle but 
at least serving as a warning. The diagonal curb is the 
most popular among the states, being utilized by 16. In 
a number of cases, this has a base of 9 to 12 in. and a 
height of 3 in., although it may be steeper, in which case 
an ogee section is usually adopted. A variation is the 

lip’ curb, rising vertically about 2 in. and then becom- 
ing a flat diagonal to reach its ultimate height. Still 
another example is the vertical center curb, used in five 
states, which varies anywhere from 3 to 6 in. in height. 
No one curb design is suitable under all conditions, and 
the design chosen will depend primarily on the width of 
the center strip. On narrow islands, an almost vertical 
curb will offer better protection to cars traveling in op- 
posite directions. A slight slope from the vertical will 
preclude any scraping or tearing of the tire wall. As the 
width of the island increases, the curb may become a 
flatter diagonal, until at the 30-ft width it is approxi- 
mately 3 by 12in. Some curb is needed to insure utiliza- 
tion of the full width of the pavement; on the other hand, 
a barrier is no longer required, inasmuch as there is space 
to bring a car to rest should an emergency make it de- 
sirable to drive onto the central area. Under all con- 
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\ Cross-OveR FOR THE CENTER ISLAND 
uld Be Forced to Slow Down Even More If the Opening 
Were Further from the Intersection 
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ditions, a white cement curb is to be preferred because 
of its greater visibility. Some states are now placing 
panels in the curb to reflect the light from headlights. 
At the present time, cross-overs, by which cars may 
either cross the 
highway or reverse 
direction, are usu- 
ally located at 
200- to 500-ft in- 
tervals and at all 
intersections, al- 
though a number 
of states are 
lengthening this 
spacing to 1,000 Center Srrip SHecters Futt Lenora 
to 3,000 ft, which OF THE TURNING CaR 
will concentrate A 20-Ft Width Is Sufficient to Protect 
turning move- Most Cars 
ments at a few 
points and thus minimize exposure. Means of reversing 
direction every half mile will become more satisfactory as 
the contiguous land on each side of the road is barred 
from development and direct access. It is naturally de- 
sirable to have grade-separation structures, but in rural 
areas these will be feasible only at scattered points where 
a heavy cross-movement warrants. For minor intersec- 
ting roads, the question is whether the location of the 
cross-over should permit direct, or require circuitous travel 
to slow down entering vehicles. For the latter, a steep 
curb or guard rail is necessary to prevent deliberate driv- 
ing across the center strip. For either location of the cross- 
over, the width of the island should be flared to at least 20 
ft to serve as a shelter for a turning or crossing vehicle. 
The center strip will usually have a surface of grass, 
although some states use crushed stone or bituminous 
material. Twenty states use shrubbery to some extent, 
principally because of its value for screening headlights, 
on narrow islands in particular. Low shrubbery is used 
near openings, where full visibility of a turning vehicle 
is important. When budget or other factors prevent the 
use of shrubbery along the whole length, an excellent 
policy is to place it at strategic points on curves where 
headlights shine directly into the eyes of drivers ap- 
proaching in the opposite direction. Eventually, low 
guard rails may be placed in the center of the strips to 
stop deliberate crossing. Although the medial strip 
may be used to accommodate light poles on relatively 
low-speed parkways or roads where the curb is steep, it is 
no place for such fixed objects on high-speed highways. 
When a four-lane undivided highway leads into a 
divided roadway, a transition to the center island is es- 
sential. Both paint lines and reflector buttons have been 
used with an offsetting to guide the driver around the 












WHEN THE Two-LANE HIGHWAY BECOMES OVERCROWDED 
This View Illustrates the ‘Stage Construction” of a Divided 
Highway. New Two-Lane Pavement on Right 














260 Civit ENGINEERING for April 1938 


island with room to spare. Beacon lights, arrow signs, 
and white end-barriers have also been tried in many 
locations. Undoubtedly the best transition is that in 
which the neutral area itself is built transitionally to lead 





TRANSITIONAL DESIGN FOR A CENTER ISLAND 


the motorist automatically into the proper roadway. 
The flaring of the island will depend upon the speed for 
which the highway is designed. In any event, the curb 
in this section should be low. 

On side-hill locations and on curves, an increasing 
tendency is noted to place the two roadways on separate 
grades. On hills, this effects a saving by reducing the 
cut required. Another advantage is that the headlights 
of cars going in different directions will be at different 
levels. 


PRESENT AND FUTURE OF DIVIDED HIGHWAYS 


During 1937, a survey was made of the present status 
of divided highways. Replies received from the highway 
departments of 47 states as well as numerous other juris- 
dictions disclosed that by the end of 1937, there were 975 
miles of divided highways completed in the state highway 
systems of this country. Such roads were reported by 
28 states—the maximum for a state was 100 miles, and 
the average was about 35 miles. Of the 28 states, 18 are 
east of the Mississippi. In addition to states, six county 
and park jurisdictions have 130 miles completed. Cities 
have not generally utilized the principle except on boule- 
vards where safety was not the prime factor; exceptions 
are found in such cities as Providence, R.I.; Radburn, 
N.J.; and New York, N.Y. 

It is impossible to determine at what date the divided 
highway was adopted for its safety factor rather than for 
esthetic reasons. However, of the 24 states replying to 
the question as to when divided highways were first used 
by their departments, two reported this date as prior to 
1921, six were from 1921 to 1930, and 16 as between 1931 
and 1937. 

In other countries, progress on such roads is reported. 
The Province of Ontario, Canada, has 40 miles under 
construction; England has built 120 miles since 1920 
with the aid of the Road Fund; and Germany’s Reichs- 
autobahnen will amount to more than 5,000 miles when 
completed. 

What of the future for divided highways? Where new 
four-lane highways are considered justified by traffic 
volume, the center strip will be an integral part of the 
design. Two midwestern states plan such construction 
where traffic amounts to or exceeds about 4,000 vehicles 
per day, and the 1937 Memorandum of the Ministry of 
Transport of Great Britain states that where there are or 
will be “400 vehicles at the peak hour, dual carriageways 
will be desirable.”’ It is doubtful whether there will be 
as much construction of three-lane highways as in the 
past, because of the criticism that has been leveled at this 
type, and the fact that traffic volume on such a highway 
would soon require four lanes. Where this type is built, 
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it will be as a stage in the construction of a divided high. 
way. 

The problem today is what should be done with pres. 
ent road systems to take advantage of the benefits of. 
fered by this new type of design. On certain locations 
the center strip is especially necessary, as on curves and 
hills where drivers should not be permitted to cross the 
center-line and where headlight glare is acute. Other 
such places include sections where the center piers of 
overhead structures are in the middle of the road, grade. 
separation bridges where a turning motorist must be 
brought into the proper access drive, and regular inter- 
sections where shelter should be provided for turning ang 
cross-movement. 

When widening of the highway is desired, a number o/ 
states are adding two or more lanes, separated from the 
original lanes by whatever distance is desired for the 
width of the center strip. Another method, described 
by the Indiana State Highway Commission, is to add a 
new lane on each side of an existing two-lane highway, 
thus producing a dual-type highway, because of the 
rougher character of the center lanes. When traffic 
warrants, the original concrete will be torn up and re 
placed by a sodded center strip, and an outer lane will bx 
added on each side of the second construction. Other 





On Curves Eacu Roapway or A Divipep Hicuway May Bz on 4 
DIFFERENT GRADE 


states, regarding the three-lane road as only a stage in 
the development of the divided roadway, build the 
middle lane of a low type of construction so that even- 
tually it can be converted into a raised medial strip. 

New Jersey has two methods of converting existing 
highways to the divided type. The first is the widely 
described method used on the Brunswick Pike, where one 
of the concrete slabs was moved laterally a distance of 1” 
ft to permit the construction of a divisional island. Con- 
struction of a new lane on the outside of the moved slab 
completed the job. The second method is to place 4 
precast concrete curb on each side of one of the existing 
lanes, filling the space between curbs with gravel or other 
material, and constructing such additional lanes as are 
necessary to make the road a divided four-lane highway 

As for new two-lane highways, the present trend is to 
locate them off-center of the right-of-way so that two 
additional lanes may be added to balance them, wiie® 
traffic warrants that construction. 

New practices will undoubtedly be developed to pro- 
vide such roads by original construction or conversio®. 
The present mileage of divided highways in this country, 
the number of states building them, the rapidity wit! 
which the design has been adopted in recent years, and 
the experimentation now being undertaken by highw2y 
departments, all point to the gradual elimination o! head- 
on collisions on rural roads. 
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Other E, neglected by designers of steel structures even in into light steel members was completely anachronistic. 
the days when county bridges were being built This type of ornament was usually executed by treating 
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over every brook by fly-by-night steel companies whose 
sole apparent ambition was to get the most money for 
the fewest pounds of steel that would support a horse 


and buggy. 


Many of these cheap little bridges were not 


without a certain loveliness of their own, perhaps because 
the draughtsmen felt proportion to a greater extent 
than they themselves realized, or perhaps because a per- 
fectly honest and logical arrangement of members can 
never be hopelessly ugly. 


The really bad days of steel design came later, when 


engineers began to be conscious of appearance and added 
extraneous ornaments derived from traditional archi- 


tectural forms. 
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Since practically all such forms origi- 
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steel as a plastic material, and consisted of curlicues, 
spindles, whorls, and curved members. These were not 
natural steel forms and their value was further reduced 
by the fact that they were made as light as possible to 
keep down costs. Ornament was considered merely as 
a sop to public taste. 


BRIDGES REFLECT THE SPIRIT OF THE TIMES 


Every structure reflects the spirit of its age, and in 
these bridges we see the spirit of the Victorian period 
which, beginning with “Strawberry Hill Gothic” over- 
stressed ornament to a greater degree than any other 
style in the history of the world. The modernistic 
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Uriginal Design Heavily 
rnamented 


(6) Stripped Down to Basic 
Elements 


(d) Final Design Gives 
Slimmer Effect 


(c) Deep Trusses Emphasize 
Squatness 


EVOLUTION OF TOWER DESIGN FOR TRIBOROUGH BRIDGE—SEE Pace 5 For ARTIST’S RENDERING OF FINAL DESIGN 
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movement, in spite of the horrors perpetrated in its name, 
has likewise reflected the spirit of the time, in engineering 
design as well as in other fields. Much of the talk about 
“stream-lining,’’ and ‘functional’ and ‘“‘spatial’’ archi- 
tecture is far from profound, yet there is behind it the 
sound fundamental principle that structures should be 
honest expressions of their purpose. 

Throughout the ages the mental processes of the 
designer have always been the same. At first, he 
scratches on a piece of stone or draws on parchment or 
paper what he feels to be a satisfactory solution of his 
problem, and then (if he has to) he rationalizes it. The 
“why” of his design is, at least during the period of 
design, an unconscious one, but if it is analyzed, it will 
be found to be a composite of what he has observed in 
the work of others, of the way he has been influenced by 
his own times, and of his personal equation as a designer. 

Engineering structures have unquestionably been 
greatly benefited by the change in spirit of the times, 
which is today particularly sympathetic towards what 
we consider engineering as differentiated from architec- 
ture. In the design of the structures with which I have 
been associated, I have recognized certain elements which 
are fundamental to the esthetic success of exposed steel 
construction. While I do not for a moment pretend that 
they have not been recognized by others, I know of no 
record of their discovery. These elements are: 

1. The silhouette is the first essential. Engineering 
structures are almost always seen against a sky back- 
ground which makes ornament valueless. 

2. The use or meaning of the structure must be com- 
prehensible to the layman. 

3. The relations between the structural members and 
the spaces which they enclose must be agreeable. 

To illustrate these points I propose to discuss the 
esthetic, or as engineers choose to call it, the architectural 
reasons for the designs of several structures with which 
I have been associated, not because I think them the best 
of their kind, but because I know the reasons for the 
particular designs adopted. 


DESIGNING TOWERS FOR THE TRIBOROUGH BRIDGE 


Consider first the towers of the Triborough Bridge, 
in the design of which I was associated with Allston 
Dana, M. Am. Soc. C.E., engineer of design. These 
towers had already been designed as indicated in Fig. 
|(a) when the bridge was turned over to O. H. Ammann, 
M. Am. Soc. C.E., chief engineer of the Triborough 
Bridge Authority, to be redesigned in a more economical 
and practical manner. Certain limiting factors were 
forced upon us at the beginning—the heights of the 
towers to the cables, the clearance 
of the bridge above the water (fixing 
the height of the roadway where it 
enters the towers), the width of the 
roadway, and the stone bases of the 
towers (limiting the lateral diameter 
of the towers). A sketch showing 
these conditions appears in Fig. 1(d). 
From this it is apparent that the tow- 
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ers are too low and the space from the roadway to their 
tops is unpleasantly wide for its height. The legs of the 
towers were placed too far apart for the best transfer. 
ence of wind loads from one leg to another, and com. 
paratively deep trusses were accordingly necessary to tie 
them together, both at the portal of the roadway and at 
the top. When the connecting trusses were drawn jn, 
moreover, the bad relation of width to height was 
sharply accentuated, as shown in Fig. 1(c). 

Now right here the esthetic consideration comes in— 
the bridge would have stood up quite as well as it does 
today had it been built as in Fig. l(c), but it would 
have been awkward and ungainly, and might even have 
appeared weak to the general public, because of the 
slimness of the legs supporting the deep trusses, Fur- 
thermore, in this relation of parts there was something 
fundamentally unpleasing. Our problem was to so 
arrange the necessary steel, and to so break up the shape 
as to render it beautiful instead of ugly. One obvious 
requirement was that the towers should be extended 
above the top of the cables. Although there was of 
course no structural reason for doing this, we excused it 
because the extensions were to be beacon-light standards 
for aeroplane safety. 

There was also the problem of how to treat the ugly 
space between the portal of the roadway and the bottom 
of the stiffening truss at the top of the tower. Since it 
would have been impossible to raise the upper truss 
without a sacrifice of strength inexcusable from a struc- 
tural point of view, all our efforts were directed towards 
securing the lowest portal height that we felt would be 
acceptable to people driving over the bridge. Of the 
many sketches made, only two appeared to justify much 
study. The first of these was an all-over diagonal lattice 
treatment. The other design, shown in Fig. 1(d), was 
the one finally adopted—because we felt that it most 
nearly succeeds in disguising the ugly spacing between 
the towers even though the vertical members inserted 
there have little or no structural significance. 

If we had been able to attack the problem from the 
beginning, we would have increased the pitch of the 
cables and thereby raised the towers to a point where so 
grave an esthetic difficulty would not have arisen. The 
difference in cost between this bridge and one with 
higher towers is not easily calculated but it certainly 
would not be very great and might even be in favor of 
the higher towers. This is the sort of thing that the 
engineer and the architect ought to solve together, the 
engineer approaching the problem from the structural 
and cost point of view, and the architect representing 
the ultimate artistic judgment of the educated public. 
We followed this procedure 
very closely in designing the 
Triborough Bridge. Also, we 
believe that the result is in 
keeping with the principles 
previously enunciated. 

Within reasonable econom- 
cal limits, there is considerable 
latitude in the widths of steel 
members. Where we felt that 
a wide member was more 
satisfactory esthetically, we 
used it, and where we felt that 
curved gusset plates produced 

















a better effect, we used them, 








Fic. 2. CONTRASTING TRADITIONAL AND FUNCTIONAL DESIGN OF TOWERS FOR A Lirt BRIDGE 


Too Frequently Lift Towers Look Like Up-Ended Parts of Fixed Spans; Design of Towers for 
the Marine Parkway Bridge, Long Island, N.Y. (at Right) Clarifies Their Function 


with the result that the rather 
curious triangular spaces be- 
tween the various members 0! 
the trusses form interesting 
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Fic. 3. Henry Hupson ArcH OVER SPuYTEN Duyvit CREEK, New York, N.Y., ILLUSTRATES SIMPLICITY OF DESIGN 


patterns. Attention is called in particular to the design 
of the upper and lower bracing trusses, where the slope 
of the diagonals was preserved in an interesting way. 
Even the rivet spacings and their patterns on the plates 
were studied, especially in the portals over the roadways 
where they are fairly close to the eye. 


A LIFT SPAN-——-THE MARINE PARKWAY BRIDGE 


[he second structure to be discussed in this article 
is the lift span of the Marine Parkway Bridge, of which 
Messrs. Waddell and Hardesty, Members Am. Soc. C.E., 
were the engineers. It is indisputable that of all the 
types of bridges in common use, the lift span is the ugli- 
est. The reasons for this are not difficult to find. A 
lift span consists of steel posts tall enough to give what- 
ever clearance the government requires when the bridge 
is up, and strong enough to support the weight of half 
the span and counterweight (in other words, each tower 
must be strong enough to support the full weight of the 
movable span). On top of these towers are great 
wheels over which the cables go down, on one side to 
the movable span, and on the other to the counter- 
weight. The natural shape of these elements is peculiar. 
When the lift span is in the closed position it appears to 
be fixed, and the functions of these elements are then 
dificult tocomprehend. The lift span therefore violates 
the second basic element of design, which provides that 
the method of operation should be apparent. In many 
lift bridges [as in the typical span in Fig. 2(left)], the 
design is further confused by the fact that the supporting 
tower is anchored back to one of the panel points of the 
side-span trusses in a way which suggests that for some 
reason part of the truss is turned up onend. This makes 
it very difficult or impossible for a layman to guess how 
stresses are transferred through the various members. 

In the Marine Parkway Bridge, however, the de- 
signers were able to separate the tie supporting the tower 
legs (the sway bracing of the legs) from the trusses 
flanking the movable span, and to enclose the counter- 
weight within these limits [Fig. 2(right)]. The unusual 
design of the side of the towers was adopted in an attempt 
to indicate how the machinery works. While the face 
ol each tower towards the lift span was kept vertical, 
the back was inclined in a sort of spiral form, which was 
continued above the tower proper, curving around the 
great wheels which support the cables, and enclosing the 
machinery. In order that the silhouette of the struc- 
‘ure might not be confused with those parts extraneous 
‘o its function, the counterweights, access ladders, and 
clevators were painted aluminum and the rest green. 

It can be seen in Fig. 2(right) that the various panels 
“fe of approximately similar proportions, although of 
‘equal size; that the slope of all diagonal bracing is the 


same; and that there is a carefully studied relation be- 
tween the sizes of the legs supporting the towers, their 
sway bracing, and the members tying the two together. 


DESIGN OF HENRY HUDSON ARCH RING 


The third bridge which will illustrate our principles 
is the Henry Hudson Bridge (Fig. 3), a single arch carry- 
ing a deck span over Spuyten Duyvil Creek. Robinson 
and Steinman, Members Am. Soc. C.E., were the engi- 
neers. It is hard to make an arch span really unat- 
tractive because the circle, of all the natural forms, is 
esthetically the most satisfying, and there is no way that 
an architect can “improve” it. The design of a bridge 
in which an arch span is the principal feature is therefore 
confined to the disposition of the struts supporting the 
upper deck, the depth of the arch ring, the treatment of 
the deck itself, and (most important of all) the design of 
the approach viaduct and the transition from one type 
of support resting on solid earth, to another resting on 
the arch ring. 

In this case, as in all others, there were a number of 
limiting factors: First, the length of the span was de- 
termined by the property available; and second, the 
clearance was as usual fixed by the U. S. War Depart- 
ment. 

Design studies were made with the arch ring in the 
form of a latticed truss with a slightly greater depth at 
the abutments than at the center, but for the sake of 
greater simplicity of line, the plate-girder design was 
preferred, and was adopted as soon as its feasibility and 
economy were established. The depth of the plate- 
girder arch ring, 12'/. ft (the maximum width of large 
plates obtainable without prohibitive extras), was fixed 
by the limitations of both manufacturers and transporta- 
tion. All this depth was needed, both structurally and 
esthetically, for a span of this length. 

The design of the deck span was based on two funda- 
mental considerations: First, that it would support an 
upper deck when traffic demanded it (this time has al- 
ready come); and second, that it should be the most 
economical construction within the lines thus fixed. 
Since there was to be an upper deck, the usual bracketing 
of sidewalk and guard rails from the main deck girders 
was impossible. These girders were therefore placed 
almost flush with the bents supporting them, so that 
they themselves form part of the bridge railing, making 
a sort of through span which is very satisfactory from 
the standpoints of both economy and ease in construc- 
tion. The architect was permitted to fix the exact depth 
of these outside girders, since wide latitude existed be- 
tween their economic limits. Since the bridge is com- 
paratively high and narrow, it was essential that the type 
of design adopted should give sufficient width of bent 











264 Civit ENGINEERING for April 1938 


Fic. 4. Use or DtacGonaL Lines EMPHASIZES PRINCIPLE OF 
OPERATION OF BASCULE BRIDGE 
Bascule Span Across the Flushing River, Long Island, N.Y. 





for adequate wind bracing, and this was provided for. 

From the esthetic point of view, however, the funda- 
mental elements of the design were the transition from 
arch span to viaduct and the spacing of the supports in 
each part. The upper deck is to be supported on steel 
columns resting on the lower deck girder, and equal 
rhythm in these spaces was felt to be absolutely essential 
from the esthetic point of view. Obviously, since these 
columns could not well be spaced irregularly in relation 
to the bents, it became necessary to have a simple 
mathematical ratio between the spacing of the bents on 
the bridge and those on the approaches, in order that 
the columns supporting the upper deck might be uni- 
formly spaced throughout. It was found that an eco- 
nomical structure could be erected with the approach 
bents spaced at almost any distance from 50 to 80 ft 
while for the water span any spacing from 20 to 35 ft 
was possible. A unit of 30 ft was therefore adopted for 
the water span, and one of 60 ft for the land spans, while 
the upper-deck columns on the approaches were spaced 
30 ft apart. Structurally, deeper girders were indicated 
from the towers to the ends of the viaduct than over the 
bridge itself, but since such an arrangement would ap- 
pear awkward and displeasing, all the girders were held 
to the same depth, the land gird- 
ers being naturally much heavier. 
HENRY HUDSON TOWERS AND BENTS 

This disparity in spacing be- 
tween the land and water bents 
obviously demanded some transi- 
tional feature, and this was sup- 
plied by the steel towers at the 
piers. The engineer and the archi- 
tect have tried to convince them- 
selves that some sort of tower is 
proper in connection with the ex- 
pansion joints. There probably is 
a slight structural reason for the 
towers, but as a matter of fact, 
they were built for esthetic rea- 
sons. Although masonry towers 
are generally used in such bridges, 
steel] towers were chosen in this 
case for two reasons, the govern- 
ing one being the decision of the 
client, Robert Moses, sole com- 
missioner of the Henry Hudson 
Bridge Authority. The secondary 


| 
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reason was that they are more Tower at Enpor Arcu, Henry Hupson Bripce 


economical. The result isarather The Double Tower Motif Helps to Mask the 
Transition of Supports from Arch Ring to Soil 


novel solution of the problem. 
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The first design studies contemplated a single instead 
of a double tower, but no single tower motif could be 
found which would adequately mask the transition be. 
tween the two systems of support. The double tower 
was therefore adopted as the most satisfactory treatment 
in steel which the designers were able to discover. 

The relation of the members to the spaces between 
them was very carefully studied. Since the curve of 
the arch ring caused the bents to vary in height, a uni- 
form breadth for the members forming the bents proved 
esthetically unsatisfactory. Their widths were accord- 
ingly made to vary from 36 to 15 in., in proportion to 
their lengths. Similarly, the bents on the approach 
viaducts decreased in breadth as they decreased in height. 
For esthetic reasons, the thickness of the bents of the 
approach span was made greater than was structurally 
necessary~——great enough, in fact, to make the problem 
of bending due to expansion more difficult than usual, 
The engineers, however, found a way tg take care of this 
expansion which was structurally sound and not un- 
economical, and at the same time preserved the desired 
esthetic proportions. One other factor often neglected 
was very carefully studied—that is, the arrangement of 
the X-bracing between the legs of the bents. Instead of 
using rolled sections (which perhaps would have been 
more economical), small lattice girders were used, so 
as to indicate very clearly the difference in function be- 
tween the vertical struts and the bracing members. In 
the disposition of the bracing, a unit was adopted that 
could be repeated three times on the longest leg, two 
and a half times on the next, and so on, the angles of 
the diagonals being kept uniform throughout. The 
lower side of a bridge of this height is seen from both 
land and water to a much greater degree than is generally 
supposed; however, little thought is usually given to 
the appearance of the soffit. In this case the engineers 
used a system of K-bracing which forms a beautiful 
rhythmic pattern as seen from below. 


BASCULE BRIDGE OVER THE FLUSHING RIVER 


Of an entirely different character is the bascule bridge 
across the Flushing River, for which Waddell and 
Hardesty, Members Am. Soc. C.E., 
are the engineers. While the prin- 
ciple of a bascule bridge was of 
course familiar to the architect, 
the interesting and complicated 
arrangement of its mechanism was 
completely new. There is perhaps 
no reason to quarrel with the es- 
thetic effect of a span so well de- 
signed, even though it is, as it 
were, sawn in the middle and 
weighted at each end so that it 
will tip. However, the architect 
felt strongly that the design should 
express a sense of movement by 
suggesting in its exterior the wheels 
and cogs which operate it. 

In an attempt to express this 
movement, a number of drawings 
were made, based on a circular 
form at the trunnion with the sup- 
porting girder of the bascule pro- 
jecting out from it like a wing. 
None of these attempts proved 
either practical or beautiful, and 
the architect did what he should 
have done at the start. He studied 
the actualities of the situation, and 
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di ered that these of themselves led to a result which 
sthetically satisfactory to him, and to the engineers 
letely practical structurally as well as exceedingly 
eco) omical. In previous bridges of this kind the counter- 
wei. it at the landward end of the tilting span has been 
aled as far as possible. In this bridge it was made 
an iitegral part of the design. A single sharp diagonal 
line. reinforced with further diagonal bracing, was carried 
from the very end of the counterweight to the center 
of the bridge (Fig. 4). 

In designing a bridge of this kind, it is necessary to pro- 


vide a girder of considerable size from the steel bent 
which supports the trunnions to the first pier of the 
approach span, in order to brace the pier supporting 


the trunnion. The water end of this girder actually is 
cut out to support the trunnion itself. Although the 
design of this girder was not much more economical 
than some other shape would have been, it was felt that 
the opposing diagonal lines overlapping at the trunnion 
not only expressed exactly what happened, but also 
created an exceedingly interesting combination of sur- 
faces and shapes. It is unfortunate that the operating 
towers should in part obscure the function of the oppos- 
ing diagonal lines, but the towers were made as small 
as possible and approximately circular in plan, so that 
their function might be understood. Since this bridge 
has not yet been completed, it is too early to be sure that 
the desired result has been achieved, but it is hoped that 
this simple and original method of designing a bascule 
bridge will be as satisfactory esthetically as it is struc- 
turally. 


DESIGNING TOWERS FOR THE WHITESTONE BRIDGE 


When Robert Moses asked O. H. Ammann, chief 
engineer of the Triborough Bridge Authority, to make a 
rough study and estimate of cost for the new White- 
stone Bridge, now under construction by the Authority, 
he presented Mr. Ammann and his associates with one 
of the most interesting problems that could possibly be 
offered to engineers and architects. In the first place, 
the bridge will be third in length in the world, exceeded 
only by the Golden Gate and George Washington bridges. 
In the second place, both anchorages and approach 
spans are in the clear, so that the structure as a whole 
will be visible to an extent that is true in no other case. 
Since the conditions at each anchorage are substantially 
alike, the structure can be almost completely symmetri- 
cal. Mr. Ammann indicated his desire for a design of 
extreme simplicity, in which plate girders would take the 
place of trusses in stiffening the roadway, in which no 
lattice bracing would be used (steel webs being sub- 
stituted), and in which no wind bracing would be re- 
quired between the legs of the towers near the roadway 
level, the sole connection being at the top, with the 
bracing in the form of an arch. The clearance of the 
span over the water was of course fixed by the War 
Department; the height of the saddles for the cables 
above the roadway was set at 300 ft 0 in., and the width 
ot the bridge was determined by traffic requirements as 
‘2 it 0 in. from center to center of the cables. 

hese limiting factors were unusual in that they did 
not constitute a handicap to a free design, but on the 
contrary were both a guide and a stimulus. The plan 


adopted for each leg of the tower was a ‘‘T”’ on its side 
\“t), the cables resting on the cross bars of the ‘‘T’s.”’ 

All the earlier designs had been based on the assump- 
tion that these legs were separate towers tied together 
at the top. As soon, however, as the designers began 


to th 


bg 
top, 


< of a tower not as a pair of legs connected at the 
as a unit with an enormous opening cut out of it, 
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Fic. 5. Frnat DESIGN FOR WHITESTONE BRIDGE, Now UNDER 
CONSTRUCTION IN New York, N.Y. 
Uniform Width of Towers and Plain Arched Portals Give an Effect 
of Extreme Simplicity 


and reinforced at the sides by steel buttresses, the prob- 
lem became easy. The adopted design (Fig. 5) is 
extremely simple; the width of the tower is uniform 
throughout its height; and the towers as a whole are 
battered only in the longitudinal direction of the bridge. 
The only extraneous feature is the enclosure of the 
gallery which leads across the portal from one leg to the 
other, at the top of each tower. It was found that ex- 
tending the towers above the cables increased the dignity 
of the structure, and a reasonable excuse could be alleged 
in the enclosure of the gallery. Only the treatment of 
the stiffeners, sometimes enclosed and sometimes ex- 
posed on the tower above the arch, can be considered 
decorative; even these are structural. 

Certain architects who have seen this design have 
objected to the arched portal as ‘‘sweet’’ and ‘“‘unfunc- 
tional.’’ Actually a considerably greater depth is needed 
for riveting the portal bracing to the towers than is 
necessary or desirable at the center of the portal, and 
while this transition could be made by means of straight 
lines, correct distribution of the stresses through the 
portal bracing calls for a lower chord approximately 
circular in shape. The true circle was therefore not the 
result of an architectural whim but was asked for by the 
engineers. Other forms were studied, but in the opinion 
of the designers none appeared anything like as satis- 
factory esthetically. 

In the designs here discussed we have applied prin- 
ciples which we feel are sound. We know that there is 
no argument in matters of taste. But we hope that 
this serious effort to analyze the relations between the 
pictorial and the structural elements of design may be 
useful to other engineers and architects. 








pi URVEYING and mapping on a 
national scale has attained high offi- 
cial status in government circles. The 
present deficiencies are recognized and the 
principle of country-wide development of 
mapping has been adopted. Despite this 
approval, the necessary financial support 
of Congress lags. For most of his life 
Dr. Bowie has been immersed é in the cam- 
paign for better maps. His review of these 
pressing problems reveals what progress 
already has been accomplished and the 
much that remains to be done. 





ALL IN THE Day’s WoRK FOR A TRIANGULATION PARTY 
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Taking Stock of National Mapping. "tone" Sis 


Recent Gains Are Encouraging, But the Needs Are Still Great 


By Witi1aM Bowie 
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in surveying and mapping during the past decade, 
not only on the part of federal mapping agencies 
but also by those of states, cities, counties, and private 
corporations. While in the past slipshod methods of 
making surveys and maps were tolerated because of 
their cheapness, today the map user desires a product 
more adequate for his needs, and for this he is willing 
to pay the price required. 
The federal government is charged by law with making 
a complete topographic map of the United States; by 
inference it is also charged with the duty of keeping that 
map up to date. Although Congress in the so-called 
Temple Act authorized the completion ef the mapping 
of the country, funds in sufficient amounts have not been 
appropriated, and little or nothing has been accom- 
plished in carrying out the terms of the Act. 


"TL isses remarkable has been the growth of interest 


MAP DETAILS TO MEET VARIED NEEDS 


An evolution of map use in recent years is developing 
a different type of topographic map. The standard map 
for most of our area was onascale of 1: 62,500, or approxi- 
mately an inch to the mile. In some areas the standard 
map scale was only half as large, or 2 miles to the inch. 
Today there are many uses, such as those dealing with 
the land in agriculture and forestation, which require 
maps on a very much larger scale. This problem can be 
solved by having the original map sheets made in the 
field or in the office from aerial photographs on the 
largest scale required. Then maps on large, small, and 
intermediate scales can be made to meet the needs of all 
map users. The cost of issuing editions on these different 
scales would be small as compared with the benefits. 

Agencies of the federal government, notably in the 
Department of Agriculture, are today making special- 
purpose maps for their own immediate needs. In nearly 
all cases these are planimetric maps made from aerial 
photographs and without contouring. Unfortunately, 
they cannot be of the greatest usefulness because they fre- 
quently lack the horizontal control survey data needed 
to give them accurate position, distance, direction, and 
scale. These surveys are well advanced, but much de- 


makers of planimetric 
and other maps. It 
would be well if the 
Coast and Geodetic 
Survey could receive 
sufficient 
amounts to provide 
control data for all 
special-purpose maps being made, not only by the federal 
government but also by states and counties. 


OFFICIAL SENTIMENT IS FAVORABLE 


Map sentiment in Congress was indicated by a resolu- 
tion presented in 1936 by Senator Hayden of Arizona, 
requesting the Secretary of the Interior to formulate and 
present to Congress a plan for completing the base topo 
graphic map of the country. This resolution was adopted 
unanimously by the Senate, and in response to it the 
Secretary of the Interior submitted a plan which was 
published as Senate Document No. 14, 75th Congress 

This plan called for the expenditure, over a 20-year 
period, of $100,000,000. While this amount is not 
sufficient to completely map the unmapped areas, yet 
it is a long step forward. Had Congress appropriated 
money in accordance with it, $5,000,000 would hav 
been made available for the fiscal year 1937—1938— 
$1,000,000, to the Coast and Geodetic Survey for hori- 
zontal and vertical control surveys, and $4,000,000 to 
the U. S. Geological Survey for topographic mapping. 
Unfortunately, the Hayden-Ickes plan has not been 
initiated and it is questionable whether the requisite 
mapping funds will be forthcoming during the 1935 
session of Congress. 

On December 6, 1937, the President wrote to the chair 
man of the Federal Board of Surveys and Maps, in 
acknowledgment of a report which set forth the urgent 
requirements of federal agencies for maps, in part as 
follows: 

“While the construction items to be included in the 
1939 Budget will provide for such surveys and maps 4s 
may be necessary to the conduct of the construction 
work, it seems to me that the adoption of any general 
mapping program should be deferred pending the enact- 
ment by Congress of general legislation for the reorganiza 
tion of governmental activities.’ 

It would seem from the President's letter that th 
door for mapping is not closed. One could infer that 
he is waiting upon pending reorganization leg! slatio! 
before inaugurating a national mapping plan. Whetlie! 
this means that there will be some form of consolidatio! 
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of mapping agencies in the federal government is of 
course not known except to the President and his im- 
mediate advisers. It is not important whether the map- 
ping is done by agencies now existing or by others to be 
ereated—the principal consideration is that it should 
be done. 


MANY GROUPS ENDORSE PLANNING 


Many articles in the technical press, especially in 
Civu. ENGINEERING, have shown what great economies 
could be effected if the country were covered by ade- 
quate topographic maps. Today only about 48 per cent 
of the country is so covered, and more than half of these 
maps are out of date or otherwise not up to modern 
needs. In the past appropriations for topographic maps 
were very small, and the need for base maps by geologists 
was great. In consequence, large areas were covered by 
reconnaissance maps that served their purposes well 
at the time they were made, but not today. Bare out- 
lines of geological structure will not meet the needs of 
the scientist nor will generalized contours satisfy the 
engineer. 

Many agencies have endorsed a national mapping 
plan, including the Society and many of its Local Sec- 
tions. In spite of this large array of sentiment for a 
national mapping plan, yet it has not been started. It 
seems reasonably certain, however, that a mapping plan 
must be put into effect in the very near future. This 
will require that those who would be benefited by maps 
should make their wants known to their representatives 
in Congress and to government officials. This is not 
lobbying—it is merely the privilege of informed citizens 
to tell their government what they should have in order 
that their many activities may be carried on with some 
degree of efficiency. 

Much of the construction work in the United States 
by federal, state, city, county, and private agencies has 
been done without adequate knowledge of the terrain 
where the projects were located. It is inevitable that 
without topographic maps, the location, planning, and 
designing of large-scale engineering projects cannot 
be done efficiently. This applies especially to highways; 
hydroelectric projects; pipe lines; telephone, telegraph, 
and electric power lines; water or sewer systems; and 
to flood projects. Billions of dollars are spent annually 
on public and private engineering works. It would seem 
only common sense to assert that any area in which such 
works are to be located should be adequately mapped. 

If on the many public and private engineering projects 
the surveying were well done, many valuable stations 
might be added to the national horizontal and verti- 
cal control survey nets. Many thousands of miles of 
traverse and leveling highways are not monumented, 
and the survey data obtained cannot be utilized for other 
classes of public or private work. It costs very little 
extra to do a good job. It would be economy to have 
these special surveys made with such accuracy that they 
would supplement the national mapping plan, and above 
all, so well monumented that they would be available 
lor other uses. 

lhe officials of the Coast and Geodetic Survey have 
perfected methods for using triangulation data without 
recourse to the intricate and rather difficult computations 
involving geographic positions, that is, longitudes and 
latitudes. The method designed makes it possible to 
eat a state or large part of a state as a plane, and to 


compute x and y coordinates for triangulation stations. 
User of such control-survey data do not have to con- 
sider the curvature of the earth in field operations or in 


office mputations. 


Of course no large curved area can be treated as a 
plane without some distortion to survey and map data; 
but by dividing each state into strips not more than 158 
miles in length, running north and south or east and 
west, it has been possible to limit the scale factor to one 
part in 10,000, or 6 in. per mile. Few surveys for con- 
struction or location work require greater accuracy than 
this. If, however, the engineer wishes to have in his 
plane-coordinate computations an accuracy comparable 
with that obtained by geodetic methods, he can of 
course apply the computed scale factors to the plane co- 
ordinate data. 

Some engineers and surveyors in private work may 
feel that government work in national mapping is detri- 
mental to their interests. I am confident, however, that 
the national mapping plan as contemplated at present 
would help rather than harm such men. All the people, 
including property owners, would become more aware of 
the advantages of maps and surveys if a large program 
were inaugurated. Owners would wish to have valuable 
land surveyed in such a way that boundary lines could 
be definitely recovered at any time and protection se- 
cured against possible encroachment. 


MAKES IDEAL METHOD OF EXPANDING EMPLOYMENT 


Much has been written regarding the desirability of 
having some new industry absorb unemployed men. 
Why not initiate a map-making program including cadas- 
tral surveys, with a view to putting engineers and their 
assistants to work? A national mapping program, within 
a few years after its inauguration, should require an ex- 
penditure of from $12,000,000 to $15,000,000 per year 
in order to meet the most urgent needs of map users. 
Although this sum is small as compared with that used 
on many other public works, yet it would employ many 
engineers. In no class of engineering is the percentage 
requirement for technical men larger. 

There is no mystery about surveying and mapping. 
Methods have been standardized and suitable equipment 
developed for both field and office work. Only the lack 
of funds prevents the execution of a national mapping 
plan. Personnel is not a problem, as was shown by the 
Coast and Geodetic Survey when, under a very large 
PWA grant, its forces were augmented some 800 per 
cent, yet the work was carried on at a lowered unit cost, 
and at practically no reduction in accuracy, although it 
was necessary to place young men in charge of large 
field parties and to train new observers and computers 
in the delicate technical operations involved. This ac- 
complishment was due to the wide training and good 
judgment of the older engineers and scientists in field 
and affice, who prepared the specifications and instruc- 
tions, designed the instruments, trained the observers, 
and supervised the processing of results. 

We are certainly becoming more map and survey 
conscious, and our engineers, planners, and scientists 
are requiring more and better maps on which to base 
plans and studies, and to direct operations. Colleges, 
too, are beginning to recognize that construction is only 
one branch of engineering, and that the best of struc- 
tures may fail if not planned in conformity with essential 
related survey data. Surveying courses are being placed 
on higher levels. National engineering and other 
organizations are taking more interest. It is only logical 
then to expect—and this is a great advance beyond the 
hoping stage of a few years ago—that the older survey- 
ing and mapping methods which varied so in quality will 
soon give way to scientifically devised methods, and 
that future surveys will be engineering products, giving 
maximum service to planners and builders. 




















ENGINEERS’ NOTEBOOK 


From everyday experience engineers gather a store of knowledge on which they depend for growth as in- 


dividuals and as a profession. 


This department, designed to contain ingenious suggestions and practical 


data from engineers both young and old, should prove helpful in the solution of many troublesome problems. 








Computing Cylindrical Intersections 


By Artuur W. LAMBERT, Jr. 
Juntor Encineer, Ftoop Controt Division, U. S. ENcrveer Orrice, Provipence, R.I. 


SINCE the determination of the intersection curve 

between two cylinders meeting at an oblique angle 
is a problem frequently encountered in civil engineering 
design, the writer presents his method of computing 








d+ m —~« 


“yy 








Fie. 1. Princrpat Axes, Turee- Fic.2. Section THROUGH 
DIMENSIONAL VIEW LARGE CYLINDER 


points on such a curve, devised during the recent design 
of a proposed dam for Connecticut River flood control. 
The mathematical method is more convenient and faster 
than’ drafting-board development. It also permits 
greater flexibility in dealing with trial arbitrary values 
during the initial stages of a design. 

We can best introduce the necessary formulas and il- 
lustrate their use by solving a definite problem—the 
opening of a large siphon tube into a diversion tunnel 
(Figs. 1 to 4). The following nomenclature applies to 
any two intersecting cylinders of circular cross-section, 
the numerical values being the constants for the sample 
computations: 


R = radius of larger cylinder = 13.00 ft 
r = radius of smaller cylinder = 1.25 ft 
p = X-coordinate of the center of the larger 
cylinder = 11.85 ft 
m = Y-coordinate of the center of the larger 
cylinder = 5.35 ft 
I = angle of incidence between cylinders = 22° 30’ 
S = angle of slope of small cylinder = 9° 03’ 
7 = horizontal projection of angle J. 


If the problem is stated in terms of the angle H and 
either of the angles J or S, we must convert it into terms 
of I and S, since our formulas are to be stated in terms 
cos I 
cos S 

Rectangular Coordinate System.—Fig. 1 shows the prin- 
cipal rectangular coordinate system adopted. The 
origin, O, is at the intersection of the lowest element of 
the smaller cylinder with the wall of the larger cylinder, 
the latter being considered level. This point, O, is usu- 
ally set by the choice of an arbitrary value for d (Fig. 2) 





of those two angles. The relation is: cosH = 


as an initial condition of the design. Then, m = R — d, 
and p = VR? — m?. 

Equation of the Larger Cylinder—Since its axis js 
parallel to the chosen OZ axis, the equation of the larger 
cylinder will be simply the equation of its cross-section, a 
circle (Fig. 2): 


Y = m = VR?— (X — p)*.......... [1] 


Particular care must be taken to give values of X, Y, Z, 
m, and p their proper algebraic signs. Equation 1 will 
give two satisfying values for Y from a mathematical 
standpoint. However, the value desired will be apparent 
from an inspection of the case at hand. 

Equation of the Smaller Cylinder —The equation of the 
smaller cylinder must first be expressed in terms of a 
secondary or O-xyz system, as shown in Figs. 3 and 4. 
Both the O-X YZ and O-xyz coordinate systems have the 
common origin O. In the secondary system, Oz is an 
element of the smaller cylinder, being its lowest element 
from a gravitational standpoint; Ox is tangent to the 
circular cross-section of the smaller cylinder, and Oy is 
a diameter (produced). Values of x, y, and z are con- 
sidered positive when measured in the directions indi- 
cated by the arrows. The equation of the smaller cylin- 
der in terms of y (Fig. 4) is y = r = r? — x? 

Curve of Intersection —The intersection curve is the 
locus of simultaneous values of Y and y after the expres- 
sion for y has been transformed from secondary to pri- 
mary, or O-X YZ values. The process of obtaining a 














Fic. 4. Section THROUGH 
SMALL CYLINDER 


Fic. 3. SECONDARY AXEs, 
THREE-DIMENSIONAL VIEW 


single expression defining y in terms of X and Z is an ex- 
tremely involved development, involving fourth powers 
of dependent variables and numerous radicals from which 
it is almost impossible to make heads or tails. By mak- 
ing the computations in steps, however, calculations are 
greatly simplified. The method adopted is to choose 
arbitrary points on the cross-section of the smaller cylin- 
der, obtain respective x and y values for these ports 
on the secondary system, and substitute these numer! 
values in the formulas to be given. 
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; an example, let us take the respective values of x 
y for the eight 45-deg points around the circumfer- 

(Fig. 4). These values are listed in Table I, where 
0.7071 = cos 45° = sin 45°. 


TaBLe I. SECONDARY COORDINATES 


PoInTt VALUES OF x VALUES OF y 
a 0 r 
b 0.7071 r r — 0.7071 r 
4 r r 
d 0.7071 r r — 0.70717 
0 0 0 
‘ —0.7071 r r ~ 0.7071 Fr 
f -r r 
£ —0.7071 7 r — 0.7071 r 





For any two circular cylinders, intersecting in space as 
defined by preceding specifications, the following expres- 
sion in XY must be satisfied: 


sin? 27 2 tanS 
[+ (zee) 
F “| ype ti] P+ Vcos*S — cos*J a+ 


2 tan2S cosS cosl =) ” -( 2m sinS a) | x+ 
(— cos?S — cos*J /cos?S — cos*/ — 
2 tanS cx cos] tan?S cos*/ x 
+(< cyt ( <tam’Scost 
cos Ss. vV/cos*S — cos?! cos*S — cos*f 


9 
- (22s «- (=) y =0.......[2] 
vV cos*S — cos*J 




















This is a rather formidable looking equation. How- 
ever, after substituting the constant values involved for 
any particular case, it reduces to a much simpler expres- 
sion. For instance, for the case at hand, it becomes: 


(1.20)X2 — (18.87 + 0.38x + 0.91 y)X + 0.18%? + 
O.85xy + 1.03y? — 4.51x — 10.83y = 0... [2a] 


This expression, Eq. 2a, holds for all computations of 
X values for points on the curve of intersection involved. 

Computations.—To proceed with our example, let us 
compute the X, Y, and Z coordinates for the intersection 
of the element f of Fig.4. From Table I, x, = —1.25 ft, 
and y, = 1.25 ft. Substituting in Eq. 2a, 1.20 X7 — 
19.54 X, — 7.35 = 0, whence X, = 16.65 ft, or —0.37 ft. 
Inspection makes it obvious that the value desired is the 
negative one. 

Since the point of intersection lies on the surface of the 
large cylinder, Y must satisfy Eq. 1. Hence, substitut- 
ing the given values of m, R, and p, and the particular 
value of X just computed, Y, = —9.79 ft, or —0.91 ft. 
From inspection, the desired value is Y, = —0.91 ft. 

The formula for determining Z is: 


X cosI — x cosS 
V cos? S — cos?/ 


and for any given case, cosJ and cosS are constant 
values. In the present example, Eq. 3 reduces to 


Z= 





Z= 265X — 2.832z.......... [3a] 
To determine Z,, we substitute the previously determined 
values for X, and x,, whence Z; — 2.58 ft. 


Coordinates for the remaining - points in Table I can be 
quickly Compurted by substituting respective values for 
x and y in Eqs. 2a, 1, and 3a. Coordinates for any de- 
sired intermediate points can likewise be computed. 

After sufficient points have been determined, a smooth 


curve can be drawn in each of the three drawing eleva- 
tions to give the shape and dimensions of the intersection. 

Intersection of the Axis of the Smaller Cylinder.—The 
seconcary coordinates of the axis of the smaller cylinder 


are seen from Fig. 4 to be x = 0, y=r=1.25ft. Sub- 
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Fic. 5. VALueEs or x, X, Y, aNp Z FOR THE DEMONSTRATION 
PROBLEM 


stituting these values for x and y in Eqs. 2a¢ and 3e will 
give the X and Y coordinates desired, the Y coordinate 
being found as before. Similarly, the intersection of any 
line parallel to the axis of the small cylinder can be found 
by determining its x and y coordinates and substituting 
these values in the working formulas. 

Solution for Intermediate Points by Graph.—If the inter- 
section is comparatively large, such as the junction of two 
large conduits or tunnels, it may be desirable to know the 
coordinates of numerous points on the curve. Excessive 
computation can be avoided by plotting the x, X, Y, 
and Z values of the eight points at 45-deg intervals, and 
drawing smooth curves through them (Fig. 5). 

Because of the complex nature of the equations, it is 
impracticable to solve for maximum, minimum, or other 
critical values by the methods of differential calculus. 
A very close approximation to these values, however, 
can be obtained by noting x values on the graph close 
to these turning points and computing values in this 
critical region. 

It should be noted that, for the particular case illus- 
trated, in a small zone between approximately 180 and 
225 deg, the values for X, and consequently Y, change 
sign in a manner that at first may appear to be the result 
of an error in computation. Investigation reveals that 
this change in sign happens because for the particular 
conditions of this problem, within this zone, the wall of 
the larger cylinder recedes faster for a time than the rise 
between successive elements to the left of the origin on 
the small cylinder. The possibility of this change in 
sign for X and Y values should therefore always be in- 
vestigated during preliminary design of any large or 
important intersection of the type described. It demon- 
strates the apparently contradictory fact that the lowest 
element of the intersecting cylinder from a gravitational 
or drain standpoint may not be actually at the lowest 
point in the intersection itself. 
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Neutral Axis and Center of Gravity Do Not 
Coincide in a Riveted Girder 


By Evmer K. Timsy, Assoc. M. Am. Soc. C.E. 


Princeton UNIversity, Princeton, N.]J. 


HE question regarding the location of the neutral 

surface in a beam or girder containing rivet holes 
arose in connection with an experimental investigation 
in which it was desirable to use a shot-welded stainless- 
steel model to represent a riveted prototype. If the 
neutral axis were not displaced by the presence of rivet 
holes, it would be concluded that the stresses for the gross 
sections could be derived correctly from measurements 
made on a welded model, and that the stresses at the net 
sections of the prototype structure could then be derived 
by proper theoretical allowances for the presence of the 
rivet holes. 

Experiments made to determine the location of the 
neutral surface in a simple rectangular beam, containing 
holes in the lower half only, led to the conclusion that 
the neutral surface was not displaced to coincide with 
the center of gravity of the net cross-section. 

A transparent beam, subjected to constant bending 
moment for a part of its length, was examined photo- 
elastically. (Readers unfamiliar with this method of 
analysis are referred to ‘‘Photo-Elasticity—-a Short 
Explanation of the Optical Principles Involved,’’ by 
Thomas H. Evans, in Crvit ENGINEERING for October 
1933.) The dimensions of the beam and the method of 
loading are shown in Fig. 1. The beam had zero stress, 
both direct and shearing, at its neutral surface for the 
part subjected to constant bending moment. Therefore, 
for this part of the beam, the principal stresses at a point 
on the neutral surface remained zero during an increase 
in the load, and consequently their difference remained 
zero. It follows that to determine the position of the 
true neutral surface photoelastically, it was sufficient to 
find the point at which the fringe order did not change 
as the load was applied or increased. 

In beginning the test, a small initial load was applied 
to the model and the resulting fringe pattern was photo- 
graphed. This initial fringe pattern was designated as 
fringe pattern J. One of the fringes, located near the 
mid-depth of the beam and at the section being studied, 
was designated as fringe .V, and was so marked on the 
photograph of 7. The motion of fringe NV was carefully 
observed as the load was increased from the initial to 
the final value. The final fringe pattern, F was then 
photographed and the same fringe \V was marked thereon 
for future identification and correlation of the two 
photographs. 





Each of the fringe patterns J and F was then surveyed 
in the region of the neutral axis with a filar micrometer 
microscope, and the vertical location of each fringe was 
carefully determined with respect to the two scribe 
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All Dimensions Are in Inches 


lines shown in Fig. 1. (These lines, marked on the 
beam itself, had been precisely located with respect to 
the top and bottom of the beam by means of microscopic 
measurements, and were visible on the photographs.) 
The fringe orders (V —1, V, V +1, etc.) were then plotted 
against the respective distances of these fringes from the 
top of the beam, the data from patterns J and F being 
shown on the same set of axes (Fig. 2). The point at 
which the two plotted lines intersect is the point at which 
the fringe order did not change during an increase in the 
load, and consequently is a point on the true neutral 
surface. 

It would have been possible to eliminate the use of 
the initial fringe pattern and work directly from zero to 
final load, if the model had been entirely free from stress 
However, it was believed that the precision of the 
results would be increased by following the common 
testing procedure and working between an initial load 
and a final load. Some small errors were probably 
eliminated in this way. 

The use of the filar micrometer microscope, coupled 
with excellent illumination provided by light transmitted 
through the photographic negative, allowed the deter 
mination of the distance of a fringe from:the top of the 
beam within a limit of error that did not exceed +0.001 
in., which is very small in comparison with the actual 
displacement of the center of gravity (see Table I). The 
curves were therefore plotted to an exaggerated scale, 
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a magnifying glass, a needle point, and a steel 
lec reading to 0.01 in. 
(he procedure just described was repeated at sections 
2», and 3, shown in Fig. 1. The properties of these 
-s-sections are shown in Fig. 1 and in Table I. 
\nother precise method of surveying the photo- 
graphs is to enlarge the patterns on a rigid screen by 
means of an ordinary projection lantern for slides. The 
centers of the fringes may be marked on the screen in 
veil and the measurements made later. A circle, 


pel a ° 
scribed on the model and of known diameter, furnishes 


cri 


TABLE I. PROPERTIES OF SECTIONS 


(2) (3) (4) (5) 
SECTION NUMBER REDUCTION DISPLACEMENT OF CEeN- RATIO OF 
or Hoies IN ARBA TER OF GRAVITY Co. 4 To 
Hacr-Derru 
3 9.6% 0.044 in 1:14.5 
2 2 6.4% 0.033 in. 1:18.9 
3 0 0 0 0 


a convenient means of determining the magnification 
ratio. This method is surprisingly accurate and very 
rapid. 
CONCLUSIONS 

[he neutral axis was found to be located at mid-depth 
of the beam at each of the sections examined, with an 
observed deviation not exceeding 0.002 in., the depth of 
the beam being 1.25 in. The accuracy of the work was 
verified by repetition. That this conclusion is not at 
variance with the requirements of equilibrium may be 
reasoned from a consideration of Fig. 3. It can be seen 
that in each case the magnitude of the stresses can be 
such as to produce the required amount of moment, as 
well as to satisfy the requirement that the summation 
f the tensile and compressive stresses at the section must 


Fringe Order 
N N+1 N+2 N+3 N+4 N+5 





















400 
z 
: Center of 
D Gravity 
ry h * 7 
Fas : Mid a = we 
8 a Neutral Axis, by Gt, 
Experiment 
1.000 + 
1.100 + 
1.200 + 
Fic. 2. Typrcat Prot ror DETERMINING PoInT aT WHICH 


FRINGE ORDER Dip Not CHANGE aS Loap Was INCREASED 


equal zero. The diagrams shown in Fig. 3 are qualita- 
tive only, and do not represent the exact results of 
observations, 

It is concluded from these experiments that the neutral 
axis of a riveted girder is not displaced by the presence 
of rivet holes, but remains coincident with the center 
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of gravity of the gross cross-section. Of course, con- 
sideration should be given to the increase in stress at the 
line of rivet holes, where the reduction in area and the 








__ Neutral Axis ~. 
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SECTION A-A SECTION GCC 


Fic. 3. QUALITATIVE REPRESENTATION OF STRESS DISTRIBUTION 
AT Various Sections (See Fic. 1 ror Location) 


stress concentration resulting from the presence of the 
holes are greater than would be calculated if no holes 
were present. This is particularly important if the holes 
are to be punched, or if the riveted member is to be sub- 
jected to reversal of stress. 





Simplified Squaring of Numbers 


By Courtney L. STone, Jun. Am. Soc. C.E. 


RESEARCH AND EXPERIMENTAL DesiGn, ENGINEERING 
DEPARTMENT, PitrspuRGH—Des MorNes 
STEEL Company, PittsspurGu, Pa. 


N squaring numbers that are out of the range of the 
usual tables of squares, I have found the following 
method to be quite a time-saver: 

1. Find in a table of squares the square of that part 
of the number to the left of the decimal point. 

2. Write down the original number, but with only 
half the value of the figures to the right of the decimal 
point. Multiply this number by twice the value of the 
figures to the right of the decimal point. 

3. The sum of the values found in (1) and (2) is the 
required square. 


For example, let us square 122.35: 
(122)? 14,884.0000 
(122.175) (0.70) 85.5225 
(122.35)? 14,969.5225 


The same method can be used on much larger numbers 
by introducing an imaginary decimal point at any con- 
venient position. For example, let it be required to find 
the square of 1,562.5. Write the number as 156.25, 
bearing in mind the true location of the decimal point. 
Then: 


Il 


(156)? = 24,336.0000 
(156.125)(0.50) = 78.0625 
(1,562.5)? = 2,441,406.25 


It is quite apparent that the method gives a quick 
solution with little chance of error, and certainly less 
trouble than interpolating in log tables. The decimal 
point is of importance in the adding process only, and 
must be placed in the correct position in the answer. 
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Template for Rounding Cut Slopes in Highway Construction 


By Micron Harris, Assoc. M. Ao. Soc. C.E. 
Associate Hicuway Enorneer, State Division or Hicuways, Bisxnop, Ca tir. 


HE rounding off or ‘‘baldheading”’ of highway slopes 
is a recent construction innovation that has a two- 
fold purpose. It prevents the raveling of tops of slopes 
and the consequent accumulation of debris in the ditches, 


Sliding Rule 






External Scale 


Area Scale 









Fic. 1. TemMPpLATe, ASSEMBLED 
AND IN USE 


and also has an esthetic value in removing the harsh de- 
marcations of cut slopes by gently curving their upper 
outline into the natural surrounding slope. To assist 
the workmen in constructing these rounding slopes uni- 
formly, a template has been devised that, in addition, 
can be used to measure the excavation removed. 

Recent specifications provide that the curvature of the 
rounded slopes be of such radius that the semi-tangents 
of the curve fitted to both cut slope and natural ground 
above be 5 ft, measured from the point of intersection of 
these slopes or from the position of the slope stake. Re- 
ferring to Fig. 1, it will be seen that the template con- 












Fic. 2. DsTAIL 
or ARC 


sists of two movable legs and a sliding scale, or rule, all 
pinned together by a bolt and locked in position by a 
wing nut on the reverse side. A pointer on one leg in- 
dicates on the outer scale of the arc (Fig. 2) the external 
distance corresponding to the angle between the cut 
slope and the natural slope. The sliding rule actually 
measures the external distance. 

When the reading on the sliding rule equals the arc 
reading, the bottom of the sliding rule rests on the cir- 
cumference of an arc tangent to the legs at 5 ft from the 
point of intersection of the slopes. The rule is set by 
eye at an angle that bisects the interior angle formed by 
the two legs. In actual use it has been found convenient 
to determine the indicated external, set the sliding rule 
to this external by digging a hole under it to the proper 
depth, clamp the template, mark the 5-ft points on the 
slopes, and excavate the material on a curve tangent to 


the three points 
indicated. The 
completed work is 
afterwards 
checked by apply- 
ing the locked tem- 
plate to the exca- 
vated ground. 

For example, 
suppose the cut 
slope and natural 
ground intersect 
at such an angle 
that the indicator 
reads 6'/, in. on 
the external scale. 
The ground is 
roughly excavated 
under the tem- 
plate arc so that 
the sliding rule 
rests in the exca- 
vated ground and 
reads 6'/; in. at 
the center pin. It 
is necessary to off- 
set the scale on 
the rule in order to allow for the distance from the cen 
ter pin to the lower edge of the legs. 

Templates are applied along a slope at intervals dic 
tated by the experience of the slopers. The beginning 
and ends of cuts may have a cut 
slope of less than 5 ft, in which 
case the opposite leg is laid paral- © 
lel to the natural ground, the arc 
read for external, which is directly 
proportioned to the semi-tangent, \ 
and the measurement made by \ 
hand rule from the point of inter- 
section of the ground slopes. It \ 
will be found, however, that an 
experienced sloper will warp his V 
slopes from the full are to zero at Db 
the ends of cuts by eye. 

The inner scale on the arc (Fig. Fic. 3 
2) gives the area of the portion 
removed for any given setting of the legs. From this the 
volume can be computed in the usual manner. This is 
a valuable adjunct where the rounding of slopes is paid 
for as extra or additional work. For semi-tangents other 
than 5 ft, the areas are proportional to the square of the 
semi-tangent. 

The method of computing the arc scales is as follows 
(see Fig. 3) : 


Area ABCD = 5R 





SLOPE-ROUNDING OPERATIONS 
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rR?A 
Area ACD = 360 
R = 5cot : 
rR? A 
Area excavated = 5R — 360 
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From the plot of this equation (Fig. 4), the even square 
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Fic. 4. Pitot of EQUATIONS FOR AREA AND EXTERNAL 


feet and tenths can be transferred to the template are by 
means of a large protractor. 


; , A. » 
Referring again to Fig. 3, E = R exsec Expressed 


>) . 


in inches, R = 60 cot 5. Therefore E = 


60 cot A exsee . This equation, also plotted on Fig. 4, 


can similarly be transferred to the template arc. 





Shearing Stress in Steel Beams 


By Bruce JOHNSTON, Assoc. M. Am. Soc. C.E. 


InstruCTOR IN CrviL ENGINEERING, CotuMBIA UNIVERSITY, 
New York, N.Y. 


N the design of steel structures there is a trend towards 

higher allowable working stresses. Such an increase 
is justified only if it is accompanied by first, increased 
accuracy in the calculation of stresses, and second, by 
substituting more precise methods of calculation for 
approximate methods used previously. If both these 
steps are taken, the result is a trend towards a real fac- 
tor of safety in design. 

In designing a short steel beam where shear may be 
the controlling factor, the design is sometimes based on 
an average shear stress determined by a web area equal 
to the total depth of the beam multiplied by the web 
thickness. The actual maximum shear stress may be 
calculated by the well-known formula found in textbooks 
on strength of materials: 


V uy~d/s3 
Unex = — [ve er ae ee [1] 


where V is the total shear; w, the web thickness; and 
/, the moment of inertia of the section. 

(he average shear stress in some beam sections is as 
much as 15 per cent lower than the actual maximum 
Stre: The higher-than-average shear stresses extend 
over a considerable area of web and are therefore not 
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comparable to local concentrations of stress which might 
properly be disregarded. The error is on the unsafe side 
and is recognized, according to Thomas Shedd, in his 
book, Structural Design in Steel, page 78, but has been 
taken care of by maintaining low allowable unit stresses. 
Is this the correct procedure? 

In a recent investigation of the buckling strength of 
steel beams, by Lyse and Godfrey, titled “Investigation 
of Web Buckling in Steel Beams” and published in the 
TRANSACTIONS of the Society, Vol. 100 (1935), pages 
675-695, it was found that rolled beams failed in shear 
rather than in diagonal buckling, even for web over depth 
ratios as low as 1:70. In this investigation a good cor- 
relation was found between shearing yield point of the 
material and shearing stresses in the beam calculated 
for a web area based on clear distance between the 
flanges. This method of calculation gives stresses much 
closer to the maximum stress but there is still a slight 
discrepancy, usually on the unsafe side. 

Designing for the actual maximum shear stress due to 
loading is quite as simple a procedure as designing for 
maximum direct stress due to bending. In a short beam 
centrally loaded, the maximum shear stress has a more 
definite relation to the structural failure of the beam than 
does the maximum direct stress in a long beam centrally 
loaded. This is because the shear stress critically affects 
a proportionately greater portion of the total beam than 
do the bending stresses. Hence it is quite as important 
in certain cases to design for maximum shear stress as 
for maximum direct stress. 

The actual calculation of maximum shear stress would 
be facilitated if the steel handbooks furnished tables of 


yed/?2 
Q= Ez Teaser reer ee [2] 


in addition to the present tables of 


y-+ a/? 
I = via. os, 
y--d/2 


Then the maximum shear stress would simply be 


It might be considered better to supply a table of the 
Q/I ratio, which would further simplify the calculation. 

In the absence of such tables a very close approximate 
formula, convenient for use with steel handbooks, and 
giving results within a fraction of 1 per cent is 


V [/A-A, A.d ’ 
Uner = 7 (45 )a, ot al sen ee [5] 


where A = gross area of section, from handbook 
A,, = area of web based on total depth of beam 
(A, = wd) 
d, = effective depth of section or distance be- 


tween centroids of flanges, which may be 
taken approximately as the total depth of 
the beam less the average thickness of one 
flange 

d = over-all depth of section 


Although the design of beams for average rather than 
for maximum shear stress has been sanctioned by long 
practice, it would seem in keeping with present-day 
design methods to raise the allowable shearing stress in 
the web of beams and then base the design on actual 
maximum stresses. 
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New York’s First Subway 


To rue Eprror: On page 30 of the January number of Crvi_ 
ENGINEERING there is an illustration of the Beach Pneumatic 
Railway, which ran under Broadway in New York City. 

I was working in New York at the time of its construction, having 
arrived late in November 1868, and went to see the tunnel which 
was on exhibition. 

No particulars of the scheme are given in Crvit ENGINEERING 
but, as I recall, the tunnel was built very smooth on the inside, and 
the car very smooth on the outside, giving a pretty close fit be- 
tween the two. 

The exhibitor said the car was to be propelled by air. I have 
forgotten the details (if he gave anything but a general description), 
but I think the car was to be blown along by a gust of air applied to 
the whole surface of the end of the car—though possibly the air 
was applied in some other manner. 

At the same time the first elevated railway—a single-track 
structure, as I recall—was being built, on Ninth Avenue. It had 
iron posts on the edge of the sidewalk. These posts, which were 
the shape of the letter ‘““Y,’’ held the girders that carried the track, 
the center of which was open. An endless cable ran below the 
track for a few blocks, and was operated by an engine at one end. 
An arm, with which the motorman could engage the cable, hung 
down from the car. 

I realize that this is an inadequate description of both tunnel 
and elevated. But I was very young, with no experience of such 
things, and it was nearly seventy years ago. Even so, these 
reminiscences may interest readers of CiviL ENGINEERING. 


C. D. Purpon, M. Am. Soc. C.E. 
Retired Consulting Engineer, St. Louis 
Southwestern Railway 
St. Louis, Mo. 
February 26, 1938 





Great Benefits from a National 
Highway 


To Tue Eprror: Recent news items concerning a federal-built 
transcontinental highway have rekindled the fires of a dream that 
many a highway engineer has had. As one who has had such a 
dream, I should like to make a few suggestions for a great national 
highway that will link the Atlantic with the Pacific, together with 
the national crossroads sufficient to serve the needs of the com- 
munities north and south. A right of way 500 ft wide running in 
a western direction along the degree of latitude that passes through 
the national capital would be sure to catch the fancy of the public. 
Actual construction work would provide millions of days of work. 
The north-south routes would supplement a popular project with a 
work program that has had no equal in history. 

The two important reasons why a public enterprise of this magni- 
tude should be attempted at this time are (1) the provision of work 
for the millions along the highway and the indirect benefits for 
every industry affected, and (2) the provision of a line of communi- 
cation for men, munitions, and materials to and from every im- 
portant center and vulnerable point in the country. Every state 
traversed would benefit immediately, and every other state would 
feel the influence of so large a public-works project. Years ago the 
building of new transcontinental railroads had the same beneficial 
effect on all industry that we may fairly expect would follow the 
building of this highway. Also, the military necessities of the 
nation demand some such great coast-to-coast highway for purposes 
of moving men and materials in excess of what the rail lines can 
handle. 

My idea would be a great wide divided highway running almost 
in a straight line, with a very low fixed maximum grade at any point. 
Valleys would be bridged and tunnels driven where necessary. 


“ 
- 


74 








In the light of present-day events this would be practical. Ags 
long ago as 1912 we completed a 60-mile line of railroad that rap 
west from Pittsburgh, and in that short distance some 30 bridges 
were built and 17 tunnels constructed. We kept the grades low. 
The military authorities could no doubt work out a plan of de. 
fense that would prove adequate under all conditions. The 
mountain areas would provide sites for great storehouses, quarried 
out of nature’s best materials, and appropriate heights for defense 
weapons. Men, food, and munitions could easily be protected. Ip 
the prairie and flat sections of the country great subsurface works 
and connecting tunnels could be provided for the storage of food- 
stuffs and all implements of war for defense and offense. The imagi- 
nation knows no bounds in contemplating the facilities for moving 
and protecting both men and supplies that a great national high- 
way would provide. 

The estimated employment figures, the investment required, and 
the probable income are as follows: men directly employed, one 
million for two or more years; men indirectly employed, two million 
for many years; initial investment, two billion dollars; and tolls 
collectable, forty million dollars the first year, two hundred million 
dollars the fifth year. 

The increased value of real property along the right of way 
would alone provide sufficient increase in the tax rolls to warrant 
this large outlay of public funds. 


Gerorce O. WoopeE.ton, Affiliate Am. Soc. C_E 
Real Estate Appraiser 


Long Island City, N.Y. 
March 9, 1938 





The Sanitary Engineer Faces 
New Problems 


To THE Epiror: In his paper on ‘‘Fuil-Time Health Service and 
Travel Safety,” in the October issue, K. E. Miller has emphasized 
man’s dependence upon his environment. Created to live a 
nomadic life, he has by his own energy redesigned his mode of life, 
and this change has developed health problems. The very ex- 
istence of our metropolitan centers is dependent upon our ingenuity 
in establishing public health safeguards. The first spectacular ad- 
vances in freeing our urban centers from the devastating effects of 
filth-borne disease and lack of sanitation were made by the engi- 
neer who now assures the householder a safe and potable water 
supply. In crowded urban areas the rate of death from water- 
borne diseases would be appalling without the benefit of sanitary 
science. 

Throughout the ages the spread of infection has depended upon 
man’s transportation facilities. The faithful pilgrims who visited 
Mecca returned to the continent infested with the germs of cholera, 
plague, and smallpox. This devastation moved at the speed of the 
ship, the horse, or the donkey, which were the means of travel 
With the development of railroads, automobiles, and airplanes as 
common carriers, the speed at which disease can be disseminated 
has increased proportionately. As Dr. Miller states, there is 
evidence that in a health sense the United States is but a few hours 
removed from the endemic yellow fever of Brazil. In the recent 
pandemics of influenza we have seen the rapid transfer of disease 
from one populous area to another and its rapid dissemination from 
these centers the into more rural districts. 

Now, a new problem arises with the tendency of city dwellers to 
travel by automobile and trailer into the more rural counties. City 
people who have enjoyed the advantages of a protected supply, 
effective sanitary services, and modern housing facilities, are 1" 
creasingly exposing themselves to the hazards of the undeveloped 
rural areas. At the same time they are introducing new health 
problems for the rural folk. When searching for a suitable summe! 
resort, we are too apt to consider the facilities for golf, tennis, swi™- 
ming, and dancing and pay too little attention to the mean 
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e1 ved for the disposal of human waste and for the safeguarding The general equation is: 

of water, milk, and food supplies. Fortunately, with this Vv aM 

hee = oe : . : d 3] l 

obliteration of the difference between city and farm, county health y = Asin nx + Bcos nx + — —- ——.— -e 
departments are being established and operated under the direc- I dx* n*P 


tion of well-trained, full-time public health officers assisted by 

trained sanitarians and sanitary engineers and aided by the public 

health nurse. 

Although the social security fund has assisted in materially 
ising the number of full-time county health services until now 

there are about 830 such organizations, it must be remembered that 


there are nearly three times this number of counties in the United 
States which remain unorganized. These counties are no longer 
protected by their relative isolation, but increasingly require the 
type of service that sanitary science is prepared to offer. Even 


with this federal aid, there is grave danger that the funds for local 
public health service will dry up and disappear unless the sanitary 
engineer cooperates with the medical officer and public health 
nurse in increasing community interest in the preservation of 
health. The requisite knowledge with which to prevent disease is 
in our hands. We realize only too fully the relationship between a 
polluted water supply, a discharging sewer, an overcrowded tene- 
ment, and the spread of disease. The unsupervised camp ground, 
the temporary dwelling on wheels, and the insanitary rural food 
establishment are all factors in the needless dissemination of infec- 
tion. Possessing these facts, we must stimulate public opinion so 
that there will be a demand for health protection. This requires a 
pooling of the resources of medicine, sanitary engineering, and 
health education. The sanitary engineer was a pioneer in the 
public health field, and the engineer has an important and key 
position to fill in the modern plan for health protection and for 
the promotion of hygienic living. 
HENRY F. VAUGHAN 
Commissioner of Health 

Detroit, Mich. 

March 1, 1938 





Deflections in Beams Subjected to 
Combined Flexure and Direct Stress 


To THE Eprror: In an article by Francis P. Witmer, M. Am. 
Soc. C.E., in the December 1937 issue, equations were given for 
the deflection of a beam when acted upon by vertical load and 
also by an axial horizontal force. In the February 1938 issue a 
letter in discussion of Professor Witmer’s article, written by K. L. 
DeBlois, Assoc. M. Am. Soc. C.E., gave equations for a beam 
acted upon by vertical forces and also by a non-axial force. 

The subject matter of these articles has been very useful to me 
recently in checking the stresses in a derrick boom. The forces 
Fig. 1) acting on a boom when the boom is flat may be divided 
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Fic. 1. Forces on Boom 











essentially into (1) a uniform vertical load due to the weight of the 
boom, and (2) a horizontal force acting at some eccentricity which 
is due to the horizontal component of the stress in the topping lift 
caused by the weight of the boom and the live load. 

In order to determine the stress in the boom the true bending 


moment must be known. It can be expressed as 
Mvotai = Maeadioaa + P(e + ¥) 


But since the critical section is usually close to the center, where 


Mots = Mieadiona + P(e + A) 


this case occurs very frequently. Formulas for the deflection, 


4, are in use today, but they are either unwieldy or inaccurate. 
However, from the general equation given by Professor Witmer 
‘nd fis discusser, Mr. DeBlois) an accurate and very simple 


n for A can be derived. 


] 


Here A and B are constants, n = \ , and M = dead load 


El 
; wix wx? 
bending moment = — > ->- Therefore, 
: wlx wx? w 
y = Asin nx + Bcos nx — DP + sp -(¢4 Ss )eeee- [1] 


* w . 
Now when x = 0, y = 0; whence B = { e + =P . Further, when 


0; whence by differentiating Eq. 1, equating to zero, 


and substituting the value of B previously determined, 


_ nl 
O=A cos nS - B sin > 


w Ove. 
A=|{e+ =p tan =. Finally, 


2 
¥_ ) sin mx tan — + ad = 
y= e+ =p . 5 e+ =p cos nx — ¢ + oap 
wix wx? 
3p + op 


This, then, is the equation of the curve of deflection for the beam 


bot =F 
when it is loaded as stated. When x = 9 Vis maximum, and equal to 


Pee | ee a)! 
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Here W = wi. This equation is easy to solve if a table of trigo- 
nometric functions is at hand. However, it may be put into a 
purely algebraic form by means of converging series. The follow- 
ing is an accurate approximation: 


awe eee a TS a 5 a & a ° 
ae wraj)\s + 394°" + 70) —8]--: 2! 


(In Eq. 2, c represents P/EI.) 


A: 





In the case where the eccentricity is zero, 


- 2 WE, , PP 
4 = 384 Ef \! * os ET 


If values of the deflection, y, are desired at other points than 
the center, they may be found by substituting the proper values 
in the general equation for this case. However, a far simpler and 
speedier method is to assume that the resulting deflection curve 
will be a parabola. Then, since the middle ordinate, A, is known, 
the ordinates at other points can be easily found. Thus 


in which y is the ordinate desired at a distance of x from one end. 


FRANCIS L. SCHAFFEL, Jun. Am. Soc. C.E. 
Draftsman, American Bridge Company 
Pittsburgh, Pa. 
February 25, 1938 
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Public Ownership of Land Desirable 


Dear Sir: In an article entitled ‘Social Horizons of the Engi- 
neer,"’ in the November issue, Harry J. Engel, Assoc. M. Am. Soc. 
C.E., has presented a clear statement of prevailing economic 
conditions. 

However, I should like to discuss the relative importance of two 
methods whereby society is exploited. The first of these is the 
‘unearned income of large accumulations of wealth,” and the 
second the ground rent which is demanded by those who are deemed 
to “own” the earth. For instance, has any industrial corporation 
an income comparable with that of the Astor family from ground 
rents in New York, or with that of the Westminster family in 
London? We might also consider the cases of the native rulers in 
India, who receive vast sums from improverished rayats. I have 
seen estimates of the total ground rental of Britain, ranging from 
£500,000,000 to £700,000,000 per year. But even if these figures 
were halved, would they not still exceed many times the total sum 
that accumulated money interests are capable of extracting from 
the British people? Wouldn't nearly all the shaded area in Mr. 
Engel’s Fig. 4 be due to land rents? In other words, isn’t the 
chief reason for the great difference between the wealth produced 
by labor and the return which labor receives due to the fact that 
so much of that wealth is diverted to those who claim to “own” 
the earth? 

If practical recognition were given to Mr. Engel’s suggestion 
that all land be regarded as belonging to society, this would in- 
volve the collection on behalf of society of the ground rent of all 
land, thus making it unprofitable to hold land idle. A considerable 
amount of land would then become available to laborers who are 
now unemployed. 

Capital is that portion of wealth which is devoted to the pro- 
duction of more wealth, and all wealth is produced by labor from 
the earth. If follows then that capital is produced by labor and, 
provided access to land be obtainable, it is clear that labor can pro- 
duce its own capital, thus dispensing with bankers if that is de- 
sirable, and also dispensing with other money lenders and big- 
business magnates. If this desirable condition can be brought 
about, as it can by restoring the land to the people, whose birth- 
right it is, then money power will assume far less importance than 
is attributed to it today. We are driven to the conclusion that the 
remedy for most of the financial ills of the world lies in land restora- 
tion, and that maladjustment of income will continue until private 
monopoly of land is abolished. 

Investigation shows that most excessive fortunes are based on 
land monopoly, and that high interest rates result from the in- 
ability of labor to obtain access to land from which to produce its 
own capital. Land restoration should remedy both these ills. 
Moreover, if land is made available to would-be users thereof, 
then there will be no necessity for incurring risks in occupying land 
liable to floods, or for attempting to clear land of the natural 
vegetation which prevents the removal of surface soil by wind 
storms, 

With land restoration an accomplished fact, I do not think it 
will be necessary to legislate concerning rates of interest or the 
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sending of money overseas. Some money sent overseas brings 
back to the lending country compensation for any ill effects that 
the lending country may suffer. Also, it must be remembered 
that money in the form of coin or bullion is transferred from 
country to country very rarely; normally the loan reaches the 
borrowing country in the form of goods, and the producers of such 
goods benefit by such transactions. 

I hope many more young engineers will follow Mr. Engel’s 
example and study social problems. 


Georce Hicerns, M. Am. Soc. C.B. 
Consulting Engineer 
Melbourne, Australia 
February 15, 1938 


[Editor’s Note: It should be noted that in Fig. 6 of the article 
under discussion the symbol “%” appears by mistake in the 
column, ‘Income in Billions.”” The figures 10, 12, 10.5, 14.0... 
represent billions of dollars, not percentages. | 


Zoning Adjacent to Highways 


To THe Eprror: I was interested in the article on ““Thorough- 
fare Plans and Urban Areas,’’ by Frank H. Malley, Assoc. M. Am. 
Soc. C.E., in the December issue, and in the subsequent discussion, 
It may or may not be helpful to zone lands adjacent to a highway 
whose construction would normally result in their depreciation. 
Although the effect of zoning is primarily negative, it may con- 
tribute indirectly to positive results as does the blocking of other 
outlets to force the use of the one desired. 

Ore frequently notices that former highly regarded residential 
sites have been abandoned as such along highways having heavy 
traffic. Even if the land adjacent to these highways were zoned 
for such use, residences would not be maintained there for various 
good reasons, and it would simply remain idle and worthless for 
such purposes. On the other hand, if sufficient width of right of 
way were provided between the roadways and the private property 
zoned for residences, and if this intervening width were suitably 
landscaped and cared for, and if service roadways that did not 
seriously interfere with the through traffic were established in it 
for the convenience of residents, then the zoning might prove a 
great help in preventing a lower use and in encouraging a higher 
use of the land, despite the annoyances from the traffic route. 

Zoning is a decisive step toward preventing “‘such cheap develop- 
ments as roadside stands, low-grade real-estate ventures and the 
like.” Alone, it will not increase the value of roadside lands for 
residential purposes, and it may rob them of any private value ex- 
cept for dumps. On the other hand, zoning—with enough right- 
of-way widths or “‘elbow room’’—may bring about that consumma- 
tion devoutly to be wished. 

W. W. Crossy, M. Am. Soc. C.E 
Consulting Engineer 
Coronado, Calif. 
February 27, 1938 





Sewage-Treatment Plant at 


Buffalo, N.Y. 


To tue Eprror: I was interested in the artist’s drawing of the 
proposed sewage disposal plant for the city of Detroit, Mich., shown 
on page 878 of the December issue of Crvi, ENGINEERING. 


Aro 


v a 


a 


Perhaps your readers will be interested in the accompanying 
sketch of the Buffalo, N.Y., sewage-treatment plant. This sketch 
has been prepared from the actual construction drawings. 


Samuet A. Greecey, M. Am. Soc. C.E. 
Greeley and Hansen, Hydraulic and 


Chicago, Ill. 
Sanitary Engineers 


February 27, 1937 





Tue Burra.o, N.Y., SEWAGE TREATMENT PLANT 
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Spring Meeting in Jacksonville, Fla. 


Held Jointly with the Florida Engineering Society, April 20-23, 1938 


General Meeting, Wednesday—April 20, 1938 


) Registration 


10:00 Spring Meeting called to order by 
J. A. Lone, M. Am. Soc. C.E., President, Florida Section; 
County Engineer, Duval County, Board of County Com- 
misstoners, Jacksonville, Fla. 


Invocation 
RicHT REVEREND FRANK A. JuHAN, Bishop of Florida 


10:05 Addresses of Welcome 

A. L. Prau, Jr., Assoc. M. Am. Soc. C.E., President, 
Florida Engineering Society; Engineer and Contractor, 
St. Petersburg, Fla 

His Honor, Georce C. Biume, Mayor of the City of 
J 1 ksonville, Fla. 

His EXCELLENCY, FRED P. Cong, Governor of the State 

‘lorida, Tallahassee, Fla. 


10:25 Response 
Henry Earvte Ruicos, President, American Society of 
Civil Engineers; Honorary Professor, Civil Engineering, 
University of Michigan, Ann Arbor, Mich. 


10:30 Recent Progress in Engineering Education in the Colleges 
and Universities of the Southeastern States 
F. C. Snow, M. Am. Soc. C.E., Professor, Civil Engi- 
neering, Georgia School of Technology, Atlanta, Ga. 





Morning 


10:50 What the Pulp Industry Means to the Engineers of the 
South 


WARREN T. Wuire, General Industrial Agent, Seaboard 
Air Line Railway, Norfolk, Va. 

11:10 What Shall Be Done to Perpetuate the Pulp Industry in 
Florida 

Lewis E. Stratey, Forest Assistant, Florida Forest and 
Park Service, Tallahassee, Fla. 

11:35 What the Phosphate Industry Means to Florida Engineers 

HERBERT D. MENDENHALL, M. Am. Soc. C.E., Consult- 
ing Engineer, Tallahassee, Fla 

12:25 Announcements 
12:30 Luncheon Recess 
1:00 Student’s Luncheon, Hotel George Washington 

P. L. Reep, M. Am. Soc. C.E., Professor of Civil Engi- 
neering, College of Engineering, University of Florida, 
Gainesville, Fla., Presiding. 

SPEAKER: THomas R. Acc, M. Am. Soc. C.E., Dean 
of Engineering, Iowa State College, Ames, Iowa, on “‘Engi- 
neering in This New Era.”’ 

All members of the Society will be welcome. 

Tickets $1.00 each for members and guests; 50 cents 
each for students. 








AVENUE OF PALMs, St. AUGUSTINE, FLA. 


WEDNESDAY—April 20, 1938—Afternoon 
and Evening 


3:00 Motor Trip to St. Augustine with Buffet Supper and Danc- 
ing at the Ponte Vedra Bath Club 

Members and guests will leave for a motor trip to St. 
Augustine, the oldest city in America, for an inspection of 

he restoration work of the Carnegie Institution of Wash- 

ngton. On arrival in St. Augustine, the progress of the 
Carnegie Institution in its restoration program will be 
plained by the Hon. David R. Dunham, following which 

mbers and guests will be conducted on a tour of the old 


AIRPLANE VIEW OF GoLF CouRSE, PONTE VEDRA CLUB 


city which will include visits to Old Fort Marion (San 
Marco), Oldest House in America, Fountain of Youth, and 
Indian Burying Grounds 
7:00 Buffet Supper 

At the conclusion of the visit to St. Augustine, the party 
will motor to the Ponte Vedra Bath Club where a buffet 
supper will be served. 

Dancing, cards, and visiting will follow the supper. 

Tickets for the trip to St. Augustine and supper are $3.50 
each, and include admission to any three of the points of 
interest in St. Augustine to which admission is charged. 





WEDNESDAY—Ap 


9:30 Student Chapter Conference 


Chairman: C. D. Rensuaw, University 
of Florida Chapter. 


10:00 Student Papers 


ril 20, 1938—Morning 


Speaker: MALCOLM Prrnig, Vice-Presi- 
dent, Am. Soc. C.E 


1:00 Luncheon 
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Sessions of Technical Divisic 
THURSDAY—April 21, 1938 


SURVEYING AND MAPPING DIVISION SANITARY ENGINEERING DIVISION 
Hotel George Washington 
Morning and Afternoon 


Hotel George Washington 
Morning and Afternoon 


Runoff of Florida Streams 
DONALD S. WALLACE, Assoc. M. Am. Soc. C.E., Distric¢ 





9:00 Proposed Improvements for Land Surveys and Title 9:30 


Transfers 
Purre Kissam, Assoc. M. Am. Soc. C.E., Associate Engineer, U. S. Geological Survey, Ocala, Fla. 
Professor, Civil Engineering, Princeton University, Prince a. 7 
ton, N.J 10:00 Ground Water Supplies in Florida and the Southeastern 
Discussion States 
V. T. Srrincrievp, U.S. Geological Survey, Washington 
10:15 Progress of Control and Mapping in the State of Florida District of Columbia. 
G. D. BARNHART, Assistant Director, Florida Mapping : 
Project, Gainesville, Fla — tas ppin 10:30 Treatment and Use of Artesian and Surface Water for 
ae bss Municipal and Industrial Purposes 
Discussion opened by ' p> . 
, — Matcoim Prirnie, M. Am. Soc. C.E., Consulting Engi- 
W L SAW ui R, A SSoc j { ; Am. Sat ¢ E P A sssstant neer, New York, N Y. 
Professor, Civil Engineering, College of Engineering, Unt- 


11:00 Discussion opened by 


versily of Florida, Gainesville, Fla 
Joun F. Reynoips, M. Am. Soc. C.E., Consulting Engi- 











12:00 Luncheon Recess ‘ : 
neer, Jacksonville, Fla 
2:00 Survey Problems in the Retracement of Old Land Lines in CHARLES E. RicnHermmer, Assoc. M. Am. Soc. C} 
Florida Vice-President, G. A. Youngberg and Associates, In 
Wy.ie W. Git_espre, Engineer and Surveyor, Tavares, Jacksonville, Fla. 
Florida HERMAN GuNTER, Member, F.E.S., State Geologis: 
Discussion opened by Tallahassee, Fla. 
WINSTON I WHEAT, A c. M. Am. Soc. C.E., C unty 12:00 Luncheon Recess 
Engineer, Escamina County, Pensacola, Fla 
2:00 Effect of Industrial Waste and Sewage on Shell Fish and 
2:45 Survey Problems in Duval County, Florida, with Special Food Fish 
Reference to the Duval ee Ds of Plane L. M. Fisuer, M. Am. Soc. C.E., Sanitary Engineer 
Coordinates and the Conversion of That System to the Charge, U. S. Public Health Service, Washington, D.C 
Mercator Transverse System as Established by the é ; 
Coast and Geodetic Survey Discussion opened by 
ArtuuR N. SOLLEE, Asststant County Engineer, Duval G. F. Cartett, Chief Engineer, State Board of Healltl 
County, Jacksonville, Fla Jacksonville, Fla. 
Discussion opened by 3:00 Sewage Problems in Coastal Towns 
C. C. Scnrontz, M. Am. Soc. C.E., Associate Engineer, C. S. Nicuots, M. Am. Soc. C.E., Director of Publi 
U.S. Army Engineers, Jacksonville, Fla Service, Miami, Fla. 
3:30 Adjustment of Old Surveys and Descriptions to Fit Present- Discussion opened by : ' 
Day Lines of Occupation Morris N. Lipp, Assoc. M. Am. Soc, C.E., City Engi- 
RaLpu E. Wenpt, Member, F.E.S., Asststant City Engt- neer, Miami Beach, Fla. 
neer, Jacksonville, Fla 4:00 Engineering Phases of Malaria Control 
Discussion opened by L. M. CrarKkson, Director of Sanitary Engineering, 
Hon. Peter Kenorickx, Past-President, F.E.S., Con- Georgia State Department of Public Health, Atlanta, Ga 


sulting Engineer, St. Augustine, Fla Discussion opened by 


H. M. Wuite, Member, F.E.S., Land Surveyor, Or- 


lando, Fla 


Ny. 


H. D. Peters, Santtation Engineer, City Health De 
partment, Jacksonville, Fla 
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THURSDAY —April 21, 1958 


JOINT SESSION OF WATERWAYS DIVISION 
AND AMERICAN SHORE AND BEACH 


PRESERVATION ASSOCIATION 
Hotel George Washington 
Morning and Afternoon 


9:00 Registration 


0:30 Meeting called to order 


2:00 


1) Beach and Coast Erosion 

EarL I. Brown, M. Am. Soc. C.E., Colonel, Corps of 
Engineers, U.S.A.; Division Engineer, Richmond, Va. 
Discussion opened by 

Morris N. Lipp, Assoc. M. Am. Soc. C.E., City Engi- 
neer, Miami Beach, Fla. 

GitBert A. YOUNGBERG, M. Am. Soc. C.E., Colonel, 
Corps of Engineers, U.S.A. (Retired); President, G. A. 
Youngberg and Associates, Inc., Jacksonville, Fla. 

(2) Studies on Beach and Coast Erosion in the Wave 
Tank at Fort Belvoir, Va. 

FRANK O. BowMAN, Captain, Corps of Engineers, U.S.A.; 
Resident Member, Beach and Shore Protection Boards, 
Washington, D.C. 

(3) Beach Preservation Works at Winthrop Beach, Mass. 

RicHARD K. Hate, Assoc. M. Am. Soc. C.E., Associate 
Commissioner, State Department of Public Works, Boston, 
Mass 


General Discussion 


Opening of Afternoon Session 
(1) Address by 
Hon. Frntey W. PARKER, President, American Associa- 
tion of Port Authorities, Galveston, Tex. 
2) Improvements on St. Johns River and Harbor 
Grpert A. YouncsBerc, M.Am. Soc.C.E.; Colonel, Corps 
of Engsneers U.S.A. (Retired); President, G. A. Youngberg 
and Associates, Inc., Jacksonville, Fla. 
Discussion opened by 
Ear Nortn, Lieutenant-Colonel, Corps of Engineers, 
U.S.A.; District Engineer, U.S. Engineer Office, Jackson- 
ville, Fla. 
(3) Model Studies—Hell Gate Channel 


PauL W. Tuompson, Jun. Am. Soc. C.E., Lieutenant, 
Corps of Engineers, U.S.A.; Director, U. S. Waterways 
Expersment Station, Vicksburg, Miss. 

Discussion 


(4) Galveston Beach 


Courtenay C. WasHINGTON, M. Am. Soc. C.E., County 
Engineer and County Surveyor, Galveston County, Galves- 
ton, Tex 
5) Three Years’ Progress in Beach Matters on the Cali- 

fornia Coast 

Georce Hyette, Superintendent, Department of Play- 
ground and Recreation, Los Angeles, Calif. 

Discussion 





9:30 


10:15 


12:00 
2:00 


2:45 


3:15 


BripGces Over St. JoHns RIVER, JACKSONVILLE, FLA. 


HIGHWAY DIVISION 
Hotel George Washington 
Morning and Afternoon 


The Highway Industry’s Importance in the National 
Economy 
CHARLES M. Upnam, M. Am. C.E., Engineer- 
Director, American Road Builders’ Association, Washing- 
ton, D.C. 
Discussion opened by 
W. R. Neet, Director, Post Roads Division, State High- 
way Board of Georgia, Atlanta, Ga. 
Building Safety Into the Design and Construction of High- 
ways 
Harry J. Morrison, M. Am. Soc. C.E., Senior High- 
way Engineer, U.S. Bureau of Public Roads, Gainesville, 
Florida. 


Soc. 


Discussion 


Conversion of Florida Overseas Railroad Into a Highway 

B. M. Duncan, General Manager, Overseas Road and Toll 
Bridge District, Key West, Fla. 
Discussion 
Luncheon Recess 
The Use of Local Materials in the Construction of High- 

ways in the Southeastern States 

J. H. Dowttne, Assoc. M. Am. Soc. C.E., State Highway 
Engineer, State Road Department, Tallahassee, Fla. 
Discussion opened by 

B. P. McWuorter, Assoc. M. Am. Soc. C.E., Senior 
Highway Engineer, U. S. Bureau of Public Roads, Mont- 
gomery, Ala. 
Soil Stabilization Methods in the Southeastern States 

H. C. Weatuers, Member, F.E.S., Division Engineer of 
Tests, Florida State Road Department, Gainesville, Fla. 
Discussion 
Soil Sampling and Testing 

W. H. Mutts, Jr., Testing Engineer, State Highway De- 
partment, Columbia, S.C. 





THURSDAY—April 21, 1958—Evening 
7:00 Dinner and Dance—Hotel George Washington 


[OASTMASTER: W. E. Reyno.tps, M. Am. Soc. C.E., 
\sststant Director of Procurement, Public Buildings Branch, 
5. Treasury Department, Washington, D.C. 


SPEAKER: WILLARD T. CHEVALIER, M. Am. Soc. C.E., 
Vice-President, McGraw-Hill Publishing Company, Inc., 
New York, N.Y. 


Tickets for dinner and dance, $3.00 each. 
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Florida Engineering Society Meets Thursday 


THURSDAY—April 21, 1938—Morning 
ELECTRICAL PROGRAM OF FLORIDA 
ENGINEERING SOCIETY 


Hotel Seminole 





A. P. MicHagts, Chatrman, Florida Section, 
AJ.E.E., Presiding 
10:00 Report of the Committee on Electrical Engineering 11:15 Studies in Radio Static as Applied to Meteorologica! 


W. Austin Smitn, M. Am. Soc. C.E., Consulting Engi- Problems 
neer, Jacksonville, Fla., Chairman. Josern Wei. Director, F.E.S., Acting Dean, College oj 
Engineering, University of Florida, Gainesville, Fla. ; 
10:15 Contributions of the Engineer to Aeronautics 
R. C. Gaziey, Chief, Safety and Planning Division, 
Department of Commerce, Washington, D.C. 


11:45 Electrical Control for Automatic Zeolite Treatment Plants 
W. Austin Smitn, M. Am. Soc. C.E., Consulting Engi- 
neer, Jacksonville, Fla. 


10:45 The Engineer ! | i | _——_ 
E. D. Woop, Vice-President, Fourth District, AJ.E.E., 
Louisville, Ky 12:30 Adjournment for Lunch 


THURSDAY—April 21, 19538—Afternoon 
MECHANICAL PROGRAM OF FLORIDA 
ENGINEERING SOCIETY 


Hotel Seminole 








C. M. Lowry, Chairman, Florida Section, A.S.M.E., 
Presiding 








2:00 Report of Committee on Mechanical Engineering 3:15 Recent Developments in Steam Generation 
Paut R. Yorp, District Manager, Babcock and Wilcox 
Company, Atlanta, Ga. 





W. A. Lawrence, Florida Power and Light Company, 
Miami, Fla., Chatrman 
3:45 Industrial Control Problems 

M. J. McWuorter, District Manager, Bailey Veter 
Company, Atlanta, Ga. 

: , 'B 1, Past e- Presi 4 Si .. Manae- enna . . . , 

EB. W. 0 — f \ sce-F're ident, 1.S.M.E “ Manag (This paper will be illustrated with slides.) 
ing Director, “Southern Power Journal,” Atlanta, Ga 





2:15 The Increasing Industrial Significance of the South 


4:15 Economic Possibilities of Reversed Refrigeration for 
Heating in Florida 

S. P. Goretue, Graduate Assistant, Mechanical Eng 

D. G. Moon, Chief Engineer, Union Bag and Paper neering Department, University of Florida, Gainesville, Fla 

Corporation, Savannah, Ga 


2:45 Pulp and Paper Processes for Southern Pine 


4:45 Prize Paper, “Abrasives in the Service of Industry,” by 


(This paper will be illustrated by moving pictures cover : . : 
matt : art Rigen j- ~eseecnpaci te E. E. Bisson, Student Member, University of Florida 
ing the complete process of Union Bag and Paper opera 
tions at the Savannah plant.) Discussion on papers and opportunity to get acquainted 
whee 








MUNICIPAL LIGHT PLANT, JACKSONVILLE, FLA. 
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TYPICAL RESIDENTIAL STREET, JACKSONVILLE, FLA. 


Entertainment for the Ladies 


WEDNESDAY —April 20, 1938 


Registration by Ladies’ Reception and Registration Com- 
mittee 


Ladies Will Be Welcome at the Opening Session of the 
Spring Meeting 


Luncheon 
Ladies’ luncheon at Hotel Windsor. 


rickets $1.00 each. 


Motor Trip to St. Augustine with Members of Society 


Visit to Old Fort Marion (San Marco), Oldest House in 
America, Fountain of Youth, and Indian Burying Grounds 


Talk by Hon. Davip R. DuNHAM on the “Progress of 
Carnegie Institution of Washington in the Restoration 
he Old City of St. Augustine.” 


Buffet Supper and Dance at the Ponte Vedra Bath Club 


\t the conclusion of the visit to St. Augustine, the party 


Hote, Ponce Dg LEon, St. AUGUSTINE, FLA. 


4:30 


7:00 


will motor to the Ponte Vedra Bath Club where a buffet 
supper will be served 

Dancing, cards, and visiting will follow the supper. 

Price for the St. Augustine trip, including transportation 
by automobile or bus, buffet supper, and dance at Ponte 
Vedra, will be $3.50 per person This price includes 
admission to any three of the points of interest in St 
Augustine to which admission is charged 


THURSDAY 
Sightseeing Trip Around City and Vicinity 


April 21, 1938 


Transportation will be by bus 


Tea, Jacksonville Woman’s Club 
Tickets may be obtained at the registration desk with 
out charge. 


Ladies will be returned to the hotel about 5:30 p.m. 


Dinner-Dance, Hotel George Washington 
Tickets $3.00 each 





NEW FEDERAL BUILDING, JACKSONVILLE, FLA. 
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All-Day Excursion to Ocala and Silver Springs 


FRIDAY—Apri 22, 1958 


9:00 Leave Jacksonville by Special Train 


11:00 Arrive Ocala 


Upon arrival at Ocala, members of the party will be met by 


iutomobiles, and after driving around Ocala the party will be taken 


to Silver Spring At that point a barbecue luncheon will be 
erved and members and their guests will be taken for trips on the 
Springs in gla bottomed boat An excellent view of under 
water life is thus obtained. Silver Springs is one of the largest 
fresh water springs in the country, having an average flow of about 
1,000 cu ft per se Guests will be driven back from Silver Springs 


to Ocala in time to catch the train leaving Ocala at 3:45 p.m. and 
arriving in Jacksonville at 6:10 p.m 

The total cost of this trip, including railroad fare, automobile 
trip, luncheon, and trip in the glass-bottomed boats, will be $7.00. 

There are several excellent highways from Jacksonville to Silver 
Springs, and the distance is approximately 110 miles. Persons 
wishing to drive to Silver Springs in their own cars may do so. 
The charge to such persons for luncheon and the trip on the Springs 
will be $2.00. 


Members who wish to go on by rail to points in South Florida 
Such 


after the Silver Springs trip may do so direct from Ocala 
will buy round-trip tickets from Jacksonville to South 


member 





ScENE AT SILVER SPRINGS, FLA 


Florida points, and will then be charged $2.75 each for the motor 
trip from Ocala, the luncheon, and the trip in the glass-bottomed 


boat 

Special 15-day round-trip tickets (good in Pullman cars) fron 
Jacksonville to the following South Florida points are as follows 
also one-way lower-berth rates: 


Lower BERTH, ONE Way 


FROM JACKSONVILLE TO Rat Fare FROM OCALA 
West Palm Beach ~ « « 813.50 2.50 
Miami , 16.50 2.50 
Tampa 9.55 2.00 
St. Petersburg 11.35 2.00 


rhe rail lines are planning to have a special Pullman or Pullmans 
placed at the station in Ocala at 9:00 p.m. for persons making this 
South Florida trip, should sufficient tickets be sold. 

All round-trip tickets from Jacksonville to Miami over the Sea 
board Air Line Railway are honored going or returning via Tampa, 
Sarasota, and St. Petersburg, without additional cost, thus per. 
mitting members to visit both coasts of Florida. 

Side trips to Key West and Havana, Cuba, can be arranged 

Ticket office will be maintained at the Hotel George Washing. 
ton, where tickets will be sold for these trips 
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FINANCIAL DISTRICT, JACKSONVILLE, FLA. 





SATURDAY 


Che following are points of interest for special trips for Saturday: 


1. Marine Studios at Marineland, Fla. 
Many unique features both as to construction and operation 
of general inter 
2. Fernandina Pulp Mills 
3. Turpentine Plant, Naval Stores Experiment Station, Olustee, 


Fla. 


April 23, 1958 


4. Tung Oil Plant and Plantations, Gainesville, Fla. 


The Local Committee will make arrangements for any of th 
trips. The Local Committee will also make arrangements '0 
those members who wish to see the Lake Okeechobee levees 
These levees may be most easily reached by motor fron 
Palm Beach, a point on the main line of the Seaboard Air L' 
and Florida East Coast railroads at which through-sleepet 
set off every morning 
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Post Meeting Tour to Silver Springs, Ocala, St. Petersburg, 
Sarasota, Ringling Museum, Ybor City, 
Tampa, and Havana 


Leave Jacksonville Special Train 9:00 a.m., April 22 


Arrive Ocala for sightseeing trip around Ocala, thence to Silver 
Springs for luncheon, after which members and their guests will 
be taken for trips on the Springs in glass-bottomed boats. An 
excellent view of the under-water life is thus obtained. Silver 
Springs, one of the greatest natural wonders, is one of the largest 
fresh-water springs in the country, having an average flow of about 
1.000 cu ft per sec. Guests will then be driven back from Silver 
Springs to Ocala. 


Leave Ocala (Sleepers open 9:00 p.m.) 3:25 a.m., April 23 
Arrive St. Petersburg 


At St. Petersburg the party will be met by special buses for the 
trip through beautiful southern Florida to Sarasota for sight- 
seeing. The Ringling Museum, one of the outstanding attrac- 
tions of the state and nation, will be one of the features of the 
South Florida pilgrimage. 

Following the Sarasota sightseeing trip, the party will return to 
Tampa for a Spanish dinner in unique Ybor City, a Cuban settle- 
ment adjacent to Tampa, after which the party will return to 
lampa, stopping overnight at the Hillsborough Hotel. 


HAVANA 
Leave Port Tampa P.& O.S. S. Co. 2:30 p.m., April 24 
Arrive Havana P. & O. S.S. Co. 3:00 p.m., April 25 


3'/, days and 3 nights in Havana. Features of Havana stay 
outlined below. 


Leave Havana P.& O.S. S. Co. 7:00 p.m., April 28 
Arrive Miami P. & O. S. S. Co. 8:00 a.m., April 29 


Visit in and around Miami as each individual member desires; 
no set schedule being arranged, returning to Jacksonville as 
desired 


FEATURES OF TOUR 


First Crass rail and Pullman transportation for entire rail 
trips, Jacksonville to Ocala, thence to St. Petersburg, thence 
boat train from Tampa to Port Tampa, also from Miami 
returning to Jacksonville. (For those taking only the Ocala 
and Silver Springs trip, coaches will be provided.) 
2. Sightseeing, luncheon, and trip on Springs at Ocala as outlined. 
}. Sightseeing trip via bus from St. Petersburg to Sarasota, 


Ringling Museum, returning to Ybor City for Spanish dinner 
in the most popular and colorful restaurant, returning to hotel 
in Tampa. 

4. Hotel accommodations in Tampa, European plan (for those 
en route to Havana). 

5. Havana (3'/; days and 3 nights in Havana), all-inclusive cost, 
features of which are: 

a) Round-trip steamship transportation from Port Tampa to 
Havana, returning to Miami. Meals and stateroom 
accommodations aboard ship while at sea. 

6) Cuban tourist tax. 

c) Transfer, including hand baggage, from docks in Havana 
to hotel and return. 

d) Accommodations in Havana at the Plaza, one of Havana’s 
most popular and accessible hotels, American plan (two 
persons to the room). 

e) Two comprehensive sightseeing trips in Havana, including 
a city-country combination trip of approximately 4'/, 
hours; also an evening tour—‘‘Seeing Havana at Night.” 

f) Personally conducted tour through Cuba’s new capitol 
building. 

g) A table d’hote meal (either dinner or luncheon) at one of 
Havana’s finest and most popular restaurants—either the 
Cosmopolita or the Miami Restaurant. 


Tour Costs 


Tour A—Jacksonville to Ocala and Silver Springs, as outlined, 
returning direct to Jacksonville........... ....$7.00 
Tour B—Jacksonville to Ocala and Silver Springs, thence to St. 
Petersburg, Ringling Museum, Ybor City for Spanish 
dinner, thence to Tampa, returning direct to Jackson- 
ville with rail and Pullman lower-berth accommodations 
i sialic altel keen Rico etn eee in nda. eB ech aie ial ok $24.30 
Tour C—AIll the above, together with Havana side trip, including 
all features as outlined, returning to Miami via steamer, 
thence by rail and Pullman lower-berth accommodations 
ree rr ere ee 5.80 


Those interested in Tours A and B should communicate directly 
with the Secretary’s Office or with the Chairman of the Local 
Committee. 

Tour A is identical with the Friday Excursion to Ocala and 
Silver Springs. 





Hotel Accommodations and Announcements 


In order to be certain of accommodations, members are urged to 
make definite arrangements for rooms at least a week in advance 
of the Spring Meeting, paying for the rooms in advance for at least 
part of the period for which they expect to be in Jacksonville. 


Hotel Rates 


Stncite Rooms Dovuste Rooms 


HOTELS With Bath Without Bath WithBath Without Bath 
vecorge Washington $2.50 up cave $4.00 up 
Mayflower 2.00 up scm 3.50 up 
Roosevelt 2.50 up ‘ 4.00 up 
seminol 2.50 up ; 3.50 up 
Windsor 2.50 up ; 4.00 up antl 
Windle 2.00 up 1.50 3.00 up 2.00 up 


The Hotel George Washington is the headquarters for the 
American Society of Civil Engineers, the Hotel Seminole is the 
headquarters for the Florida Engineering Society, and the Hotel 
Roosevelt is the headquarters for the American Shore and Beach 
Preservation Association. 


All who attend the Spring Meeting are requested to register 
immediately upon arrival at headquarters. Special badges and 
tickets will be obtained at the time of registration. 


Rail and Pullman Fares to Jacksonville 


Lower BertH 


Rounb-TRIP FARE TRAIN Hours To 
FroM Rat Fare Eacu Way JACKSONVILLE 

Boston, Mass. $65.30 $ 9.00 26 hours 
New York, N.Y 49.70 7.25 19 hours 55 mins 
Washington, DC 36.30 5.75 15 hours 35 mins 
Chicago, Ill. 49 60 8.00 24 hours 
Pittsburgh, Pa 54.40 8.00 22 hours 30 mins 
Cleveland, Ohio 54.40 8.00 27 hours 35 mins 
Detroit, Mich. 54.40 8.00 30 hours 25 mins 
St. Louis, Mo 42 40 7.00 22 hours 40 mins 
Milwaukee, Wis 53.45 8.50 26 hours 30 mins 
Minneapolis, Minn 67.95 10.25 33 hours 30 mins 
Cincinnati, Ohio 39.60 6.00 23 hours 35 mins 
Louisville, Ky 35.65 6.00 19 hours 28 mins 
New Orleans, La 27.60 4.25 18 hours 45 mins 


Atlanta, Ga 15.40 3.00 8 hours 34 mins 
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Announcements and Committees 


Local Sections Conference, Monday, April 18, 1938 


A conference of representatives from the sixteen Local Sections 
in the Southern Meeting Region will be convened at 9:30 a.m. on 
Monday, April 18. The program will consist of discussions on 


topics of live interest to the engineering profession. All members 
of the Society will be welcome. 
Student Chapter Conference 

A conference of representatives from Student Chapters in the 
southern region is scheduled at 9:30 a.m. Wednesday, April 20, 
and will be followed by a Student Chapter luncheon. A program 
of particular interest to students has been prepared. Members 
of the Society will be cordially welcome at the conference. 


Order All Tickets in Advance 
Members who order tickets in advance not only will be saved 
delay by having tickets and badges awaiting them on arrival at 
headquarters, but they will assist the committee greatly by giving 
advance information to guide it in concluding arrangements. 


Information 
A registration desk will be provided in the headquarters hotel to 
assist visiting members in securing desired information about the 
city. At the registration desk a card file of those in attendance 
will be maintained, with information as to Jacksonville addresses. 


Entertainment for the Ladies 
Attention is directed to the entertainment provided for the 
ladies on Wednesday and Thursday. It is expected that they will 
participate with the members in any other features of the program 
in which they are interested. 


Invitation to Student Members 

Members of Student Chapters are invited to participate in all 
the events of the Spring Meeting. Particular attention is called 
to the Student Luncheon on Wednesday and to the dance following 
the dinner on Thursday. 

Special hotel rates will be available to Students, and the Com- 
mittee on Arrangements is planning to make reduced rates to 
Students for the St. Augustine trip on Wednesday and for the 
dinner and dance on Thursday evening. 


State-wide Cooperating Committee 


H. J. Morrison, Chairman, Representing American Society of Civil 
Engineers and Florida Engineering Society, 


Representing the American Society of Civil Engineers and the 
Florida Engineering Society 

E,. FRIEDMAN 

A. L. Prau, Jr. 


ALEXANDER BLAIR 
Cuar.es A. BROWNE 
C. E, BuRLESON J. R. SLADE 
O. P. ErtcKson Winston E. WHEAT 
Representing Florida Engineering Society 
ArtuurR B. HALE PETER KENDRICK 
J. E. WALKER Joseru WEIL 
Representing American Society of Civil Engineers 
A. F. HARLEY 
Local Committee on Arrangements 
Ropert M. AnGas, Chairman 
ALEXANDER BREST M. R. PROTHEROE 
A. H. Brown J. F. REYNOLDS 
J. A. Lone W. E. SHEDDAN 
J. B. Morrissey RavLpu E. WENDT 
Technical Program, Advisory Committee 

J. H. DowtInco Grorce W. Srwons, Jr. 
H. D. MENDENHALL D. S. WALLACE 
EarRL NORTH Grpert A. YOUNGBERG 

Students Committee 

P. L. Reep, Chairman 
T. M. Lows W. L. SAWYER 
Exhibits and Displays 
L. A. Murr, Chairman 


C. E. RICHHEIMER W. E. SHEDDAN 


The Jacksonville Engineering Professions Club, Cooperating 
with the Florida Section of the American Society of Civil Engineers 
and with the Florida Engineering Society, has kindly offered to 
handle the non-technical details of the Spring Meeting and has 
appointed the following committees to handle the work: 


Executive Committee 
A. H. Brown, President J. Grant Witson, Vice-Presiden 
M. R. PROTHEROR, Secretary ARTHUR N. SOLLEE, Treasurer 
RALPH W. Cooper, JR. 
Finance Committee 
Georce B. Hitts, Chairman 
ALEXANDER BREST ARTHUR N. Souter 


Excursions Committee 
J. O. Jackson, Chairman 
J. B. Morrissey J. N. Warrrtetp 


Hotels and Reservations Committee 
Joun F. ReyYNo.ps, Chairman 


EARL Q. MARTIN L. H. Masren 
Entertainment Committee 
Ravpu W. Cooper, Jr., Chairman 
MARTIN S. FABIAN W. B. Srmmons 


Registration Committee 
J. A. Lonc, Chairman 


Russe.y H. DeGrove 
W. AustTIN Smiru 


Information Committee 
GERALD M. Kern, Chairman 
E. E_uis BENTLEY BERKELEY BLACKMAN 


Ladies Committee on Arrangements 
Mrs. Rospert M. ANGas, Chairman 
Mrs. GILBert A. YOUNGBERG, Co-Chairman 
‘Mrs. A. H. Brown, Secretary 


Frep E. Boston 
R. A. CHASE 


Honorary Members 
Mrs. C. S. HamMMatt and Mrs. W. N. McDona.p 
Mrs. FRED McCoNNELL and Mrs. Frep Nosie, Representing 
Garden Club of Jacksonville 


Members 
Mrs. C. F. Lovan 
Mrs. MERLE B. Mann 
Mrs. HERBERT D. MENDENHALL 
Mrs. L. A. Murr 
Mrs. Eart Nortu 


Mrs. A. D. BENTLEY 

Mrs. E. Extutrs BENTLEY 
Mrs. BERKELEY BLACKMAN 
Mrs. Wa. T. Brown 

Mrs. Leo BuRNET 


Mrs. Georce F. CatLett Mrs. ARTHUR F. PERRY, JR. 
Mrs. CHARLES J. CARROLL Mrs. J. R. PEyTon 

Mrs. A. R. CoGSWELL Mrs. H. L. PonpER 

Mrs. L. Y. DyRENFORTH Mrs. M. R. PROTHEROE 
Mrs. I. B. EARLY Mrs. JoHN F. REYNOLDS 
Mrs. Ray EDWARDS Mrs. CHar.es E. RICHHEIMER 
Mrs. E. R. HAMMATT Mrs. H. F. RINGELING 
Mrs. D. R. HERBERTSON Mrs. C. C. ScHRONTZ 

Mrs. Georce B. HILts Mrs. Georce W. Simons, Jr 
Mrs. R. W. HUNTER Mrs. W. AUSTIN SMITH 
Mrs. C. V. Imeson Mrs. ARTHUR N. SOLLEE 
Mrs. JNo. O. JACKSON Mrs. Jerr B. Spottswoop 


Mrs. Ratpu E. WENDT 
Mrs. J. N. WHITFIELD 
Mrs. D. E. Younc 


Mrs. GERALD M. KEITH 
Mrs. J. A. Lone 


The program as a whole has been prepared under the direction 
of the Committee on Regional Meetings, composed of L. F. Bst- 
LINGER, Vice-President, Am. Soc. C.E., Chairman; and J. A 
ANDERSON, E. P. ARNESON, R. P. Davis, L. L. Hipinces, and 
T. Kerrn Lecark, Directors, Am. Soc. C.E. 

Please call on the Local Committee on Arrangements or on toe 
Secretary’s office for any service desired. 


VoL. 8, No.4 
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Progress on Salary Studies 


Society’s Committee on Salaries has been making extensive 
with periodic reports to the Board of Direction, the latest 
January 1938 meeting. By order of the Board, this brief 
of accomplishment has been authorized for publication. 
sist the committee, the Society’s 61 Local Sections have 
licited, and as a result 37 advisory committees have been 
Intensive technical assistance is also being secured from 
ngineering firm of Griffenhagen and Associates, Chicago, IIl., 
, consulting basis. 
The committee visualizes its requirements as: 
lo work out a classification plan applicable to any one of 
positions in the civil engineering profession; and 
To set up a schedule or plan of compensation for salaried 
itions that will appropriately fit into the classification, thus 
fect making available a salary recommendation, equitable 


rat least the very great majority of those in the profession. 


lo secure this result the committee frankly recognizes it should 
lude positions of every imaginable type, differing in the field of 


pecialization, zone of interest, burden of responsibility, or degree 
f expertness required. In line with the specific request of the 


ard, it expects that the main framework of its classification will 
a series of levels or grades carried across the whole field and 


listinguished one from the other in a similar manner to that of the 
deral classification. The committee proposes to amplify these 
lata, however, by defining the grades not only objectively but in 
erms of qualifications, education, experience, knowledge, skill, 
nd other attributes, these factors to be supplemented by a series 


illustrative examples,”’ taken from the main subdivisions of 
profession or from typical kinds of organizations. These 
thods are expected to cover 80 to 90 per cent of the kinds of 
tions in the profession. 
Through the Local Section advisory committees, the work of 
e Committee on Salaries is being definitely related to the mem- 
sat large. Already the results of such cooperation have been 
ry gratifying. In particular it is hoped that these committees 
be invaluable in supplementing the regular work by filling out 


hin places in the coverage of this large field. As a further logical 


velopment, these advisory committees will have an important 
when the grading plan and examples are completed, 
ely, to pass upon a number of specific questions and thus aid 
avoiding misconceptions and apparent differences of opinion. 
s planned that the technical staff of the main committee or its 
ltant will personally meet with as many of the Local Sections 
ible 

Che Committee on Salaries looks beyond the mere statistical 
tation of salaries now being paid; it anticipates a recom- 
lation of the rates that should be paid if civil engineering 
< is to be adequately recognized. The committee consists of 
P. Goodrich, chairman; A. B. McDaniel, vice-chairman; 
O. Griffenhagen and Arthur Richards. During the past year, 
r Herman Stabler has been contact member for the Board; 

Tl. E. Root is the newly appointed contact member. 





St. Louis Group Celebrates 50th 
Anniversary 


den Anniversary of the local organization that later 
St. Louis Section of the Society was celebrated with a 
eeting in St. Louis, Mo., on February 28, 1938. The 
entertainment feature was a reenactment in costume 
facial spinach,’’ says the reporter) of the first meeting 
p. The sketch was built up by William Flewellyn 
Assoc. M. Am. Soc. C.E., from early minutes, 
files, and files of engineering periodicals. 

ue included amusing references to cable cars, which 


one of the members seemed to think were “not so satisfactory as 
the old-fashioned mule,’’ and to telephones, which the same con- 


servative engineer thought might some day have a limited use in 
business, ‘“‘though never as a substitute for messenger boys.” The 
latter remark led another member to point out that telephones were 





St. Louis Section Harxks Back TO THE HorRSEs-AND-BuGGY Days 


Left to Right: L. A. Pettus, as Thomas Whitman, Brother of the 

Famous Poet; Clarence Ax, as S. Bent Russell; John B. Dean, 

as M. L. Holman; S. Clay Baker, as Henry Flad; R. B. Brooks, 
Jr., as J. B. Johnson 


at that very time being used to speed construction on one of the 
greatest engineering projects of the day—the Forth Bridge in 
Scotland. An under-water cable, he reported, maintained commu- 
nications between shops and offices at opposite ends of the job. In 
the accompanying illustration John B. Dean, masquerading as 
M. L. Holman, one of the charter members, is reading a paper on 
the Chain of Rocks Water Works, which was in process of con- 
struction in 1888. 

The program also included a speech in more serious vein by 
Willard T. Chevalier, M. Am. Soc. C.E., emphasizing the me- 
chanical progress of the past fifty years. 

The St. Louis Section made a distinct effort to bring to this 
meeting members assigned to it by the recent act of the Board of 
Direction but not heretofore affiliated with the Section. A special 
letter was written to these, with an advance copy of the program 
and menu. The result was an attendance of some two hundred 
members and guests, whose enthusiasm could be gaged by the 
large number who remained for conversation or dancing until 
long after the meeting was declared adjourned. 

A brief sketch of the early activities of the St. Louis organization 
was published on page 131 of the February issue of Crvi_ ENcr- 
NEERING. 





Scholarship in Civil Engineering 
Offered by Columbia University 


IN HONOR of Horatio Allen, fifth President of the Society, a 
member of the class of 1823 at Columbia University, New York, 
N.Y., a scholarship in civil engineering has been established there. 
It covers tuition fees to the amount of $380 a year and is open to 
students who can submit credits covering at least the first two 
years in an accredited engineering school 

This scholarship is now open for the year 1938-1939. It may 
be held by the successful candidate for from one to three years, 
depending upon the class which he enters at the University. His 
record must be approved by both a committee of the Society and 
by the Dean of the Engineering Schools, Columbia University. 

All necessary details, and instructions as to the form of applica- 
tion will be supplied on request to Society Headquarters 
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John Alexander Low Waddell 


Hon. M. Am. Soc. C.E. 
1854-1958 


After a lifetime of activity that made his name prominent 
throughout the United States and in the Orient as well, J. A. L 
Waddell, Hon. M. Am. Soc.C.E., died in New York City on 
March 3 He was just past 84 years of age and had been active 
in mind and body up 
to the time of his 
last illness, which fol- 
lowed a stroke in 
November 1937. 

Upon graduation 
he taught at his alma 
mater, Rensselaer 
Polytechnic Insti- 
tute, for some time. 
Prior to his college 
course, he had taken 
a trip to China asa 
passenger on a clip- 
per ship. Thus with 
an early interest in 
the Orient, he went 
to Japan in 1882 and 
there served four 
years as professor of 
civil engineering in 
the Imperial Univer- 
sity at Tokyo. Many 
years later he re- 
turned, being called 
twice to China by its 
government, in 1921 as member of an international commission 
studying a proposed bridge over the Yellow River, and in 1929 as 
consulting engineer to the Ministry of Railways. 

Continuously from 1886 he was in the active practice of bridge 
engineering as consultant, first in Kansas City until 1920, and then 
in New York City until his death. Many large and important 
structures over the Mississippi, Missouri, and Hudson rivers, 
others in the New York metropolitan district, and a number in 
Canada, Mexico, Europe, and New Zealand, were monuments to 
his genius. In particular he is known for the development of the 
modern lift bridge, of which he was the originator. The last of 
this type under his direction was the Marine Parkway Lift Bridge, 
a 540-ft span, over Rockaway Inlet, in New York City. 

He was honored not only in his own country but by the govern 
ments of Japan, Russia, China, and Italy. He also held five 
honorary doctorates, including one from Japan, one from Canada, 
and one from Puerto Rico. Continuously throughout his life 
he wrote engineering books and monographs. In his technical 
writings as in his work, Dr. Waddell emphasized the principle of 
economics. On three separate occasions he was recipient of the 
Norman Medal of the Society, in the last instance in 1920. Thus 
he was a living example of his own ideal, that every engineer 
should disseminate his technical findings to other engineers, in 
order to repay in part his obligations to the profession 

Dr. Waddell worked hard and he played hard. Each winter 
it was his habit to spend several weeks at his favorite sport, deep- 
sea fishing in tropical waters. 

His many and varied accomplishments were given added rec- 
ognition when in 1936 he was elected Honorary Member of the 
Society. A full account of his many professional associations, 
his long technical activities throughout the world, and his nu- 
merous contributions to the advancement of his profession, will 
doubtless be included in his official memoir when it is published 
by the Society. 





Jonn ALEXANDER Low WADDELI 





1938 Year Book Issued with April 
. ’ 
“Proceedings” 


APPEARING as Part 2 of the April ProceepiINncs and being mailed 
to each member on the fifteenth of the month, the 1938 Year Book 
will be of interest to evervone associated with the Society. No 
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Year Book is up to date; as soon as the issue is out, there have aj. 
ready been changes of address which were received too late for jp. 
clusion. Even so, the new Year Book is always infinitely more 
useful than the old one, and this applies especially to the current 
edition. 

All corrections of address, title, or Society grade have been ip. 
cluded up to March 1, 1938. The number of such changes js 
startling. There were 8,200 post cards returned for Year Book 
entry during the months of December 1937 and January and Feb. 
ruary 1938. Compared with the same months a year previous, 
this represents an increase of 33 per cent. These figures do not 
include changes received by correspondence, but only those re. 
ceived on the special post-card form sent to each member December 
1, 1937. Further, it is not intended to infer that the changes made 
in each instance required a complete revision of existing records 

To assess the economic significance of this 33 per cent increase js 
difficult; both favorable and unfavorable aspects are doubtless 
present. But as far as it concerns the Year Book the situation 
furnishes graphic proof of the value of the present issue. 

At the same time it throws an interesting light on the extensive 
work required at Headquarters to include such an unprecedented 
quantity of changes. For weeks the staff has been compiling, 
checking, rechecking, and proofreading. Both the alphabeticaj 
and geographical lists are involved and the utmost care is taken 
to insure accuracy. The regular statistics for the Year Book also 
require attention. It will therefore be appreciated that the task 
of getting out the 1938 Year Book is not simple. 

Some innovations have also been included this year. For th 
first time, the Annual Report of the Board of Direction appears 
here and not elsewhere. This has the definite advantage of making 
this important record continuously available to members. Of 
special interest to Local Sections will be the new map indicating 
the official boundaries of the various Sections. 

Following the custom for many years, the color of the cover has 
been changed. The present issue is in blue, to distinguish it fron 
the red cover of 1937. This year in particular it is advisable to fik 
or destroy the red 1937 Year Book and substitute in its place the 
blue volume for 1938. 





Kentucky Adopts Registration Law for 
Professional Engineers 


KENTUCKY became the thirty-ninth state to adopt a registra 
tion law for professional engineers when the governor signed a bill 
on March 11, 1938. It will become effective June 9, 1938. Th 
new law closely follows the Model Registration Law sponsored 
by the American Society of Civil Engineers and many other en 
gineering societies. 





Papers Filed in Library 


ATTENTION is called to the following papers, which have been 
contributed to the Society for filing with the Engineering Societies 
Library, 29 West 39th Street, New York, N.Y. Charges for 
photostating will be quoted by the latter organization on request 


SUSPENSION BRIDGES 


HARDESTY, SHORTRIDGE, M. Am. Soc. C.E., and WESSMAN, 
Haroip E., Assoc. M. Am. Soc. C.E., “Preliminary Design of 
Suspension Bridges.” This paper, with the exception of the 
extensive computations, was published in Procerpincs for 
January 1938. It is now on file, complete, in the Library. It 
comprises a total of 85 pages of text, computations, and drawings. 


OUTLINE FOR Hypro-ELEcTRIC INVESTIGATION 


Kine, C. G., Jun. Am, Soc. C.E., “Planning a Hydro-Electric 
Investigation” (18 pages of text—about 5,400 words—plus 2 
pages of report outlines and forms). The purpose of this paper 8 
“to present a standard method for planning and laying out ™- 
vestigations,” which is “sufficiently flexible to be capable of applica- 
tion to the whole field of water control planning.” 


CoLoRADO RIVER DEVELOPMENT—SILT PROBLEM 


LAURGAARD, O., M. Am. Soc. C.E., ““Development of the Lower 
Colorado River” (27 pages—about 7,500 words—and 2 charts 
The first half of this paper traces the course of development of the 
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Colorado River since the construction of the Laguna Dam, 
‘bing briefly such projects as Boulder Dam, Parker Dam, 
Imperial Dam, and the All-American Canal. The second half is 
en over to a discussion of the silt problem, with particular 
reference to the possibility of bed degradation below the dams. 
The paper was originally presented before the Knoxville Technical 
Club in June 1936. 

WuarF REPAIRS 
Muer, Maj. R. L., “Repairs to the Substructure, Army Base, 

Boston, Mass.” This paper was presented at the 1937 Fall 
Meeting of the Society and was summarized in the December 1937 
issue of CrviL ENGINEERING. The complete manuscript consists of 
16 single-spaced typewritten pages, plus 22 pages of illustrations. 


CoNCRETE Dam DESIGN 


Netipov, I., Assoc. M. Am. Soc. C.E., “Stability Design of 
Concrete Dams,”’ (28 pages—about 9,500 words). In the design 
and checking of concrete dams, says the author, relatively little 
attention is given to investigating the conditions of stability. It is 
his intention “‘to present a detailed investigation of the influence 
of various stress distributions on the factors of safety of concrete 
dams in shear-sliding and of bond stresses in foundation on safety 
in overturning.” 





Non-Technical Phases of Engineering 


Discussed in E.C.P.D. Report 


Nortinc the trend in the extension of engineering far afield from 
old-time technical confines, the Engineers’ Council for Professional 
Development in its fifth annual report predicts a future which will 
cali more and more upon the engineer for aid in solving its ac- 
cumulating non-technical problems. The real contribution of 
engineering to non-technical fields, it is pointed out, is the “‘engi- 
neering method” of scientific approach for the solution of economic 
and social problems. Furthermore, the public does not under- 
stand the significance of technological changes in producing the 
more abundant life, nor does it appreciate that the achievements 
of the engineer are products of a scientific method, which may 
result in achievements in other fields as well. The report suggests 
that the work of better acquainting the young engineer with the 
non-technical phases of engineering be emphasized by E.C.P.D., 
whose member bodies comprise 7 national engineering societies. 

Developing a system whereby the progress of the young engineer 
towards professional standing can be recognized by the public, by 
the profession, and by the man himself, E.C.P.D., through stand- 
ing committees on student selection and guidance, accrediting 
approval) of engineering curricula, professional training, and 
professional recognition, aims to coordinate and promote efforts and 
aspirations directed towards higher professional standards of educa- 
tion and practice, greater solidarity of the profession, and greater 
effectiveness in treating technical, social, and economic problems. 

The work of E.C.P.D. in accrediting engineering curricula is 
outstanding. In no other profession has the inspection of cur- 
ricula and courses been carried out in so orderly a fashion and with 
so much expedition, and in attacking the problem of ‘‘selection of 
freshmen” there was no precedent to follow—other professions 
draw men directly from the colleges, while the engineering pro- 
fession draws its students from high schools. 


Civit ENGINEERING for April 1938 287 


limited period, 71; to defer action, 8; and not to accredit, 173. 
At present there is every indication that the accrediting program 
will result not only in a generally accepted accredited list, for which 
there is a real need, but also in a definite stimulation to higher 
excellence in our engineering schools, and a wide distribution 
among the institutions, particularly among the officers of adminis- 
tration, of some of the best ideas in engineering education. 

The crux of the entire program of professional training lies in the 
development of training material for junior engineers and in the 
formation of Junior Groups. While it is conceded that the 
immediate focus of interest of the junior engineer is his job, 
E.C.P.D. feels that very serious consideration must be given to the 
long-range task of developing professional engineers in the broadest 
sense of the term. The assistance on problems of the job is 
definitely a responsibility of the local sections of the national 
societies. A tangible measure of assistance can be given by the 
local groups of engineers in acquainting the juniors with the pro- 
visions of the licensing law of their particular state and in or- 
ganizing means of preparing qualified individuals to pass examina- 
tions or otherwise to meet the legal requirements. 

The present main objective of the E.C.P.D. is the development 
of the young engineer for his subsequent career. In his choice of 
engineering and in the schools of learning and of experience there 
should be proper baiance of the technical and non-technical. It is 
of first importance to get engineering in true perspective in rela- 
tion to life in general, so that the development of the individual 
may be well balanced. As he visions the larger goal he may realize 
his need for a broad preparation, both technical and liberal, for 
mastering principles as well as developing skills, for acquiring 
a method as well as to think and to deal with men as well as with 
things, for preparing to be a leader in the future by being a leader 
now, for sensing the changing function of his profession in our 
changing world and cultivating attitudes which differentiate the 
engineer-manager, the engineer-administrator, and the engineer- 
citizen from the purely technical engineer. 

Copies of the E.C.P.D. report have been distributed by the 
Society to the secretaries of all Local Sections, to the Faculty 
Advisers and Contact Members of all Student Chapters, and to 
members of various committees. Others interested can obtain 
the report from the offices of E.C.P.D., at 29 West 39th Street, 
New York City. 





‘‘Aims and Activities’ —New Edition 


Tue 1938 EDITION of the Society booklet ‘‘Aims and Activities’”’ 
will be available for distribution during the latter part of April. 
This year, however, there will be a change in the mailing plan. 
Copies will not be distributed to the entire membership as was 
done last year, as it is felt that the information added since the 
1937 edition was published does not justify this expense. Copies 
will be available, however, to any member upon request. 

In addition to the list and photographs of the 1938 Society 
officers, there will be the usual pages devoted to the history and 
government of the Society, meetings, publications, and the medals 
and prizes awarded annually. Additional pages review the activi- 
ties and personnel of the Technical Divisions, give details regard- 
ing Local Sections, the Code of Ethics, membership, and the re- 
quirements for admission, and furnish in- 





To cull some 20,000 prospective engineering 
freshmen from hundreds of thousands of 
seniors, in thousands of high schools, for 
entrance to 150 engineering schools, is a 
difficult task. Upon it, however, depend 
the careers of individuals, the efficacy of 
engineering schools, the quality of the engi- 
neering profession, and its contribution to 
the interests of the general public. | 

Since the accrediting program was inau- 
gurated in 1935, a total of 134 degree-grant- 
ing engineering schools have submitted 645 
curricula to E.C.P.D. for accrediting. Of 
this number, 129 institutions have been | 





visited to date and recommendations pre- 
pared on 626 curricula, as follows: To ac- 
redit, 374; to accredit provisionally fora | ~ 
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Progress Being Made on Sal- 
ary Studies....... 


| Labor Bureau Statistics on 
Engineers’ Incomes 


WPA Asks Criticism (Amer- 
| sean Engineering Council) . . . p. 


E.C.P.D. Makes Fifth An- 
nual Report...... 


| Early Presidents of the So- 
ciely—George S. Morison... .. p. 288 


formation regarding the Employment Serv- 
ice and the Library. The committees of 
the Board of Direction are listed as are 
the names and addresses of the presidents 
and secretaries of the Local Sections; and 
a complete list of the Student Chapters, 
together with a map showing the locations 
of the Local Sections and Student Chapters, 
is included, with a new map giving the 
292 boundaries of each Local Section. Prac- 
tically all this information is contained also 
inthe 1938 Year Book to be issued on April 15. 
p. 287 Copies of ‘‘Aims and Activities” are for- 
warded to each new member of the Society 
and to the Student Chapters of the Society. 
Any member interested in securing a copy 
is requested to write to the Secretary. 
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Early Presidents of the Society 


GEORGE SHATTUCK Morison, 1875-1903 


President of the Society, 1895 


XXV. 


Pus CAREER of George Shattuck Morison presents another in- 
teresting example of the man who, possessing the creative instinct 
and a preference for an active life, turns to engineering after an 
earlier training for another profession. It is also remarkable in 
that after one or two brief years of apprenticeship he became one 
of the foremost American engineers and built ten bridges over the 
Missouri, five over 
the Mississippi, and 
one over the Ohio 
River—surely a great 
accomplishment for 
one career. 

George Shattuck 
Morison was born in 
New Bedford, Mass., 
December 19, 1842. 

Most of his boy- 
hood was passed at 
Milton, near Boston, 
where he developed a 
faculty for surveying 
and architecture. He 
was graduated from 
Harvard University 
with the degree of 
bachelor of arts in 
1863 and three years 
later he received a 
degree in law from 
the same institution. 
He was admitted to 
the bar in New York 
and worked with the 
famous firm of Evarts and Choate, but within a year had decided 
to abandon law for engineering. He began work in 1867 on the 
bridge over the Missouri River at Kansas City then being erected 
by Octave Chanute. He followed Chanute to the Erie Railroad in 
1873, as resident engineer of the Eastern Division. The Erie at 
that time was chiefly equipped with wooden bridges; the few that 
were of iron were proportioned for much lighter loadings than those 
of the new locomotives it was intended to put on the line. Morison 
accordingly had an ample field for his tastes and talents in re- 
constructing and strengthening the bridges. He soon became the 
principal assistant engineer, and when the celebrated Portage 
Bridge burned down in 1875, he designed and built the iron struc- 
ture that took its place, within six weeks of the fire. 

Morison’s structure has since been replaced by a heavier bridge, 
but the Portage Viaduct over the Genesee was one of the first of 
the metal-viaduct tower type which became a standard form of 
American viaduct construction. There were three deck-truss spans 
of about 50 ft, two of 100, and one of over 118 ft, supported ata 
maximum height of 235 '/; ft above the valley bottom. Only 655 
tons of iron were used in the structure, and the cost, including the 
oak floor, was about $100,000. The columns and struts, built up 
of rolled plate and angle sections of iron with lattice bars, were of 
the typical form that was evolved in American practice and differed 
little from modern steel construction. 

Morison resigned from the Erie in 1875, and until 1880, when he 
became a consulting engineer, was a partner in the firm of Morison, 
Field and Company, bridge contractors. The first of the great 
bridges which made his name famous was that over the Missouri 
at Plattsmouth, finished in 1880. It had two 400-ft spans and was 
about half iron and half steel in construction. Morison’s descrip- 
tion as to how this steel was made is included in his monograph on 
the Plattsmouth Bridge and is a bit of interesting history of the 
early development of the manufacture of structural steel. 

The Plattsmouth Bridge was followed by the bridge over the 
same river at Bismark, N.Dak., finished in 1882; a third, at Blair, 
Nebr., was begun the same year. The pneumatic foundations for 
the Plattsmouth and Bismarck bridges had been sunk under con- 
tract by people more or less familiar with such work. At Blair, 
Morison decided to do the pneumatic work himself by 





GORGE SHATTUCK MORISON 
Cwenty-Fifth President of the Society 
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day work under experienced foremen, as thereby he could coniroj 
the work better and use such safety appliances as were not likely 
to be used by the contractors. Also he hoped to achieve some con. 
siderable economy. The work proved so successful that he adopted 
this plan at nearly all subsequent bridges where pneumatic founda. 
tions were required. These came in such succession that he was 
able to transfer the pneumatic plant from one to the other, ang 
eventually a very fine pneumatic plant was developed at a com. 
paratively small cost to any one bridge. 

While these bridges were building, Mr. Morison constructed two 
bridges on the Pacific slope—that over the Snake River at Ains. 
worth, Wash., in 1883; and that over Clark’s Fork of the Colum. 
bia, near Belknap, Mont., in 1884. 

Up to this time the superstructure of Mr. Morison’s great bridges 
had been made partly of iron and partly of steel, the floor, inter. 
mediate posts, and laterals being of iron, the remainder of steel] 
In his next Missouri River bridge, completed in November 1888, 
at Sioux City, iron was used only in members requiring welding 
the remainder of the superstructure was of steel, either open-hearth 
or Bessemer. All Mr. Morison’s subsequent bridges of large size 
were built practically entirely of steel. 

From 1887 to 1889 he was in partnership with E. L. Corthell, M 
Am. Soc. C.E. Bridges built by the partnership included the Sioux 
City Bridge just mentioned, another over the Missouri at Nebraska 
City, and the famous bridge over the Ohio at Cairo, Ill. 

The latter is a most interesting example of the speed of American 
bridge erection and the advantages of the pin-connected type of 
truss. Cooper pointed out in 1889 that the 7,000 iron truss rail 
road bridges of spans over 100 ft then built in the United States 
were all of the pin-connected type. In English practice, however, 
solidly riveted girder types predominated. A great controversy 
raged over the relative advantages of these two types. In the end 
it became clearly recognized that economic conditions in America 
and abroad were radically different and the type of design best 
adapted to these conditions would prevail. In America, with long 
spans over swift rivers, with high costs of labor and capital, and 
with the necessity for rapidly completing the structure so it could 
be quickly put in service, thus insuring a rapid turnover of capital 
for the contractors and early dividends for the owners, the pin 
connected bridge was the best type. The fully riveted bridge, 
although perhaps more solid and rigid, took a long time to erect, 
whereas the pin-connected truss was shipped in small pieces, easily 
transported over the long distances often involved in work in the 
United States, and could be erected in such a brief space of time 
that European engineers refused to believe the statements of Ameri 
can engineers on this subject. 

The Cairo Bridge involved two channel spans 61 ft deep and 
518'/, ft long, with the floor over 100 ft above river level. The 
trusses had, of course, to be supported by falsework while they were 
being erected. The first truss was erected in6 days. The support 
ing wood falsework was then removed, the supporting piles pulled 
from the river, driven again for the next span, falsework reerected 
on them, and the second span completed 33 days later, including 





Morison’s PortTaGe Viapuct, 1875 
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lost waiting for the masonry work to be finished. Such a 
would have been impossible with any other type of structure. 
re the Cairo Bridge was finished Morison had begun his 
g t structure—the Memphis Bridge, opened in 1892. Un- 
fort nately the U. S. War Department insisted that the greatest 
f this bridge be on one side, and it is a most disappointing 
ire from the esthetic standpoint—and with no reason that is 
| apparent to the observer. Beginning with a 225-ft anchor 
spans the main channel with a 790-ft cantilever and sus- 
| span, followed by two 621-ft spans (center to center of 
bearings) built as continuous trusses. At the west end there is a 
hort deck span and a viaduct approach about a half mile long. 


With the exception of the suspended span, the entire structure— 
trusses, anchor, and cantilever arms—was erected on falsework 110 
ft high above the river. One of the controlling features of this work 
was the matter of foundations. The two river piers were in water 
some 40 ft deep, and their pneumatic caissons had to be sunk to a 
depth of 102 ft. But Morison, like Eads, had had ample experience 
with the shifting sands and currents of great rivers, and this case 
proved no exception in his list of triumphs in difficult river and 
foundation work. While it is a remarkable piece of steel work— 


nine companies furnished the 8,000 tons of steel used and it ranked 
next to such works as the Forth Bridge in size—it is also a forceful 
reminder of the fact that a truly great structure built with a total 
disregard of esthetic standards will always remain unsatisfactory 
and incomplete—it is great only because of its bigness. 

To complete the list of Morison’s important bridges, mention 
must be made of those over the Mississippi at Winona, Minn. 
(1891), Burlington, Iowa (1891), and Alton, Ill. (1892-93); and 
those over the Missouri at Leavenworth, Kans., and Bellefon- 
taine Bluffs, Mo. (1892-1893). 

Morison served as a member of the Panama Canal Commission 
from 1899 to 1903. He threw himself into the study of the situa- 
tion with determination. He went to Paris and ransacked the 
archives of the Panama Canal Company; he exhausted the sources 
of actual information in America; and he went (with other mem- 
bers of the Commission) to Nicaragua and the Isthmus and ex- 
amined the ground. There were those who said that he sought the 
glory of identifying his name with some route other than the two 
which had come to be accepted as the only practicable ones. This 
would not have been an ignoble ambition; but his passion for 
thoroughness is a sufficient explanation of his reluctance to make up 
his mind. When he decided in favor of the Panama route he had 
canvassed the matter so completely that no doubt remained, and 
he could speak with the conviction and power of knowledge. Apart 
from his work with the Commission, he delivered a number of 
addresses before general audiences, which had much weight in 
making the choice of the Panama route acceptable, or even pos- 
sible 

Among Morison’s writings special mention should be made of The 
New Epoch as Developed by the Manufacture of Power, a small book 
of 135 pages which has become a classic of engineering literature. 
It was compounded from his presidential address to the Society 
and a Phi Beta Kappa oration at Harvard. To Morison all engi- 
neering other than military was civil engineering, and in The New 
Epoch he outlines his thoughts and reflections on the new epoch 
which he saw developing as a result of the discovery and utilization 
of mechanical power. The book shows the depth and originality 
of his thought; it reveals his capacity for high conceptions and 
powerful generalizations and expresses his constitutional aversion 
tomany words. The fundamental idea running through the book 
is that mankind was then entering on a new ethnical period, and he 
develops this thought in considering various forms of social organi- 
zation and activity. His observations have been strikingly con- 
firmed by the events of the first third of the twentieth century. 

Thus this young lawyer, with no special engineering training, 
entering the engineering profession at the age of 25, was quickly 
recognized as a master mind. Nature had endowed him with a 
Strong intellect and a capacity for work. The minutest detail was 
not too small to be worked out carefully and thoroughly, yet he 


never lost that grasp of the work as a whole so essential to progress 
and success. One of his rules was, that, having five minutes to 
give to a problem, he would spend three in thinking it out and the 
remaining two in doing it. 

Nature had endowed him with a strong will, which made him a 
difficult man to work with. Himself an indefatigable seeker after 


truth, he expected his staff to be no less energetic, accurate, and 
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conscientious than he, and an indolent or slovenly worker did not 
remain long in his service. In his attitude toward his fellow man, 
he belonged to that school of thought of which Herbert Spencer was 
the most conspicuous representative in modern times. Asa matter 
of principle, and for the ultimate good of society, he would have 
made every man help himself to the utmost of his power. And yet 
he did help many with his counsel and his money when he had sat- 
isfied himself that they were worthy. 

Beneath his gruff and almost uncouth exterior was a characteris- 
tic not evident to those who knew him only superficially. With all 
his strength and self-reliance he was a very modest man. In mat- 
ters where experience had not taught him that he was strong, he 
was apt to distrust his own judgment; self-reliance with him was 
largely a product of reason. 

Morison never married. His death occurred on July 1, 1903. 
In addition to the honor conferred on him by the Society, he held 
the distinction of being a Telford Medallist of the Institution of 
Civil Engineers (Great Britain). He had also been a trustee of the 
Western Society of Civil Engineers and a member of both the 
American Society of Mechanical Engineers and the American In- 
stitute of Mining Engineers. 

[The greater part of this sketch has been taken verbatim from 
material prepared by James K. Finch, M. Am. Soc. C.E., and from 
the Memoir of Mr. Morison that was published in TRANSACTIONS, 
Vol. LIV.] 





Don Johnstone Becomes Editor of 
Civit ENGINEERING 


WrrH the current issue, the editorship of Crvi. ENGINEERING is 
being taken over by Don Johnstone, Jun. Am. Soc. C.E., who was 
previously for three years an assistant editor of the Society with 
miscellaneous responsibilities. His work is now being expanded to 
include not only those departments he had previously handled but 
the general editing of the publication. 

Following his graduation from the University of Illinois in 1931, 
Mr. Johnstone was employed at the U.S. Waterways Experiment 
Station in Vicksburg, at the Bureau of Reclamation in Denver, 
and at the U. S. Engineer Office in Kansas City, from which he 
came to the Society in 1935. He was editor-in-chief of his college 
engineering magazine, the Technograph, which experience has been 
supplemented with editorial duties at Vicksburg and at Society 
Headquarters. As an undergraduate he was also elected to Chi 
Epsilon, honorary civil engineering society, and to Tau Beta Pi. 

Since coming to New York, Mr. Johnstone has interested himself 
in the Naval Reserve, and now holds a reserve commission as lieu- 
tenant (jg) in the Civil Engineer Corps. He has also been active 
in the Junior group of the Metropolitan Section and is at present 
serving a term aschairman. The family includes Mrs. Johnstone, 
who is also an Illinois graduate, and two small boys. They live 
in Plainfield, N.J. 


In and About the Society 


HERE is a record that any Contact Member of a Student Chapter 
may well be proud of: E. L. Durkee, since 1934 assigned to the 
Chapters at Lehigh University and at Lafayette College, is credited 
with almost perfect attendance at the sessions of both groups. In 
addition, he delivers a talk once a year on some phase of structural 


engineering, and assists the students in securing other speakers. 
* . * > 





“Tue Past-Presidents of Your Detroit Section”’ is the caption of 
a mimeographed bulletin recently distributed to members of that 
Section by L. C. Wilcoxen, Assoc. M. Am. Soc. C.E., its secretary. 
Designed to make the members better acquainted with their former 
leaders, the bulletin tells something of the accomplishments of 
each of the 19 men who have held that position since the organiza- 
tion of the Section in 1916. Letters from five past-presidents now 
in other parts of the country add a personal touch to the sketches. 

* . * * 


A TENTATIVE schedule of minimum fees for engineering services 
applicable to the city of Syracuse, N.Y., has been prepared by the 
Syracuse Section and sent to the members for criticism and sugges- 
tion. Another current activity of the same Section is the promot- 
ing of a series of radio talks describing what engineers are doing in 
state, county, and city affairs. The series has been tentatively 
accepted by a local broadcasting station. 
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Sources of Income in the Engineering Profession 1929 to 1934 


This ts the concluding article of a series of seven covering the 
results of the survey of the engineering profession made in 
1935 by the Federal Bureau of Labor Statistics at the request of 
the American Engineering Council. It is abstracted from a 
report by Andrew Fraser, Jr., of the Labor Bureau, entitled 
“Annual Income in the Engineering Profession, 1929-1934; 
Part 2—Sources of Income.” 

Previous articles of this series were published in “Civil Engs- 
neering” in August 1936 and in February, May, June, Septem- 
ber, and December 1937. The complete final bulletin is now in 
preparation by the Federal Bureau of Labor Statistics and when 
completed will be issued for sale by the Superintendent of Docu- 
ments, Washington, D.C. 


Tue earned annual income data used in the analysis summarized 
in Crvit ENGINEERING for September 1937, were those reported 
for personal services of all classes of engineers, irrespective of 
whether they were engaged primarily in engineering or non-engi- 
neering work. In the present analysis, distinction is made be- 
tween the two types of employment. On the questionnaires, in- 
come was reported for the full years, 1929, 1932, and 1934, but the 
type of employment was reported only as of the end of each year. 
Consequently, in making the present study, it has been necessary 
to assume that the kind of engineering or non-engineering em- 
ployment engaged in at the end of the year was the source of the 
income for that year. 

In 1929 there was greater spread in the earnings of engineers en- 
gaged in non-engineering work than in those obtained from engi- 
neering work. Thus, among engineers 40 to 47 years of age, 10 
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per cent of those engaged in non-engineering earned more than 
$12,424 and 10 per cent earned less than $2,420 per year; while 
the respective annual incomes of similar proportions of all those 
engaged in engineering work were $9,615 and $2,705; and of gradu. 
ates in engineering $10,088 and $2,936. Data for all age groups are 
presented in Table II. 

It will be noted that the age of maximum earning power for 
engineers arrives more quickly for non-engineering than for 
engineering work. However, at 48 to 55 years of age those college 
graduates who stayed in engineering were doing as well as those 
who had gone into non-engineering work. This was true even at 
the highest income levels. 

Despite the fact that in 1929 the tendency was for average an- 
nual incomes of engineers engaged in non-engineering to exceed 
slightly those from engineering work, the opportunities in the 
former field did not embrace more than 7 per cent of the total in 
any one age classification. 

Only at the lowest 10 per cent income group or level in 1929, 
did engineering incomes exceed those from non-engineering work 


TaBLe I. Comparison oF 5 LEVELS oF EARNED ANNUAL INCOME 
IN 1932 anp 1934, FoR ALL ENGINEERS REPORTING UNEMPLoy- 
MENT, ON AN AGE BasIs 


(Without Regard to Type of Education) 


PROPORTION EARNING More Tuan 





YEARS Spsciriep AMouUNT 
AGE IN YEAR OF APTER —_— ~— 
VeARS Grapua- Grapva- 10% 25% 50% 75% 9% 
TION TION 1932 Income 
67 & over. . Prior to 
1889 44 & over * * * * . 
59-66 ... 1889-096 36-43 t t $ 720 t t 
51-58 .. . 1897-1904 28-35 $2,453 $1,477 793 $396 $159 
43-50 ... 1905-12 20-27 2,7 1,867 1,105 528 211 
39-42 ... 1913-16 16-19 2,497 1,574 1,008 494 198 
35-38 ... 1917-20 12-15 2,420 1,417 1,057 559 223 
31-34 ... 1921-24 8-11 2,150 1,416 932 462 185 
29-30 ... 1925-26 6-7 1,754 1,250 761 380 3=152 
27-28 ... 1927-28 4-5 1,690 1,178 751 375 3=«150 
wo & as 1929 3 1,232 925 605 303 121 
a a 1930 2 1,280 907 581 290 = «116 
Be te eee 1931 1 1,233 891 588 204 118 
20-23 ... 1932 0 > 4 754 503 251 ; 
1934 Income 
69 & over. . Prior to 
1889 46 & over t t $1,000 t 
61-68 ... 1889-96 38-45 b4 $1,300 688 $344 ; 
53-60 .. . 1897-1904 30-37 $2,349 1,700 1,080 542 $217 
45-52 ... 1905-12 22-29 2,546 1,943 1,357 748 299 
41-44 1913-16 18-21 2,151 1,730 1,357 867 353 
37-40 1917-20 14-17 2,250 1,780 1,316 769 308 
33-36 1921-24 10-13 1,959 1,634 1,304 836 340 
31-32 1925-26 8-9 2,138 1,746 1,243 716 287 
29-30 1927-28 6-7 1,796 1,495 1045 546 219 
ess 1929 5 1,805 1,417 893 449 180 
Meese 1930 4 1,638 1,374 948 534 214 
26 ° 1931 3 1,545 1,210 836 419 167 
25 « « 1932 2 1,548 1,200 716 69358 ~=—143 
a e.e. 0. 0 ae 1 1,460 1,107 756 469378 ~=«si151 
20-23 ... 1934 0 1,257 881 571 285 ii 


* Less than 10 persons reported. t Between 10 and 50 persons reported. 
t Between 50 and 100 persons reported. 


at all ages for which comparison can be made (Fig. 1). At the 
middle levels the engineering incomes were greater than non- 
engineering by only 10 per cent at 25 and 27 years of age, and by 
only 5 per cent at age 30. From this point the more rapid advance 
in average non-engineering earnings to a maximum at age + 
brought about an equalization of the incomes near to age 34 at 4 
value of $3,700 per year. They again equalized at 54 years. At 
the upper 10 and 25 per cent income groups or levels engineering 
work ceased to have an advantage over non-engineering near to 
age 26. However, the steady advance in engineering earnings 
after that age, together with the declines in non-engineering ear- 
ings, brought about an equalization of incomes at age 58. 

Over the period 1929-1934 the relationship changed betwee! 
the jobs engineers took in engineering and non-engineering work 
On the whole it appears that in 1929 non-engineering work was 4" 
alternative to engineering work, but from 1929 to 1934 many no®- 
engineering jobs were accepted as an alternative to unemployme" 
or work relief. 
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19 3 4 The extent to which earning opportunities from non-engineering types of employment in 1929, 1932, and 1934. The earnings of all 
work Jepreciated between 1929 and 1934 differs at the various age engineers in engineering work reflect best the changes in what was 
nore t} levels. The average earnings of two groups in non-engineering who _ being paid for engineering services. This is not true of the earnings 
er: white were 28 to 40 years in 1929 declined by almost one-third from 1929 from non-engineering; they indicate merely what individual engi- 
all th to 19 As between the groups that were over 48 years in 1929 _ neers were able to earn in miscellaneous employments called ‘“‘non- 
of a the average income of the 1934 group is only one-half the average engineering.”’ Conceivably such persons might all have been man- 
a ‘i - of the 1929 group. Similarly at each of the other income levels a agers of industrial establishments in 1929 and gasoline-station 
pays ae greater fall is found in the average income of older men in non- attendants in 1932. Further, among those reported at the end of 
weed engineering. the year as engaged in both engineering and non-engineering, there 
a wad od Those who were able to stay in engineering fared better. Fur- were some who suffered unemployment during part of the year. 
se coll 4 thermore the changes which occurred in the earnings from engi- Inasmuch as unemployment was far more common in 1932 and 
phage neering work, as reported by all engineers and by graduates only, 1934 than in 1929, this accounts for part of the decreases in annual 
a se were consistently unifortn. incomes previously noted for both engineering and non-engineering. 
ss It was among those newcomers who were trying to force their I a 
—_ way into the profession that the greatest fall in income occurred. NCOME OF ENGINEERS REPORTING UNEMPLOYMENT 
to - nad Thus average earnings in engineering in 1934, two years after In 1934 almost one-tenth of the reporting engineers were unem- 
es in th graduation, were 37 per cent less than in 1929. The earnings of ployed or on work relief at the end of the year. The distribution 
2 total . those who had been out of college 10 years were 31 per cent lower of the earnings of this group is shown in Table I. These data 
= in 1934 than in 1929. At higher ages all groups averaged a decrease have significance only as indicating the income which a group, 
| in 1929 of 26 per cent. ; unemployed in December 1934 (or December 1932), had earned in 
ring werk In 1934 almost one-tenth of the engineers were unemployed or on _ the preceding 12 months. Some were probably men who had had 
work relief at the end of the year. The low level of earnings of this a few months’ work at a good rate, and a long period of unemploy- 
. group during 1934 contributed to lowering the average earnings of ment. Others may have worked quite steadily at a low rate and 
oe all engineers. Thus of those engineers who were unemployed at the become recently unemployed. All were unemployed at the end of 
naSLSe- end of 1934 the average earnings for the preceding 12 months of the year. They could look back on average earnings for the pre- 
those who were less than 28 years of age ranged from $700 to $950. ceding 12 months of $700 to $950 if they were less than age 28, while 
Engineers of 40 to 50 years averaged $1,350. Only about 10 per those of 40 to 50 had averaged $1,350. Only about 10 per cent of 
—_—- cent of the unemployed, even though they were in those ages at the unemployed, even though they were in those ages at which 
T which engineering earnings reached a peak, had made as much as_ engineering earnings reach a peak, had made as much as $2,000 
ee $2,000 in the preceding 12 months. in the preceding 12 months. Ten per cent had made less than 
15% 9% Caution should be exercised in comparing earnings with various $300 a year. 
+ * Taste II. ComMPARISON OF 5 LEVELS OF ANNUAL EARNINGS FROM NON-ENGINEERING AND ENGINEERING WorK REPORTED IN 1929, 
t ' 1932, AND 1934 
$396 $159 PROPORTION WITH ANNUAL EARNINGS OF MorE THAN SPecirieD AMOUNT AS DERIVED FROM— 
poe = 10 Per Cent 25 Per Cent 50 Per Cent 75 Per Cent 90 Per Cent 
Pas : ee OS -— —_—_—_—_—_—_ --r---—r a ——<— ’ ——, 
— = Non- Non- Non- Non- Non- 
380 ' engi- Engineering engi- Engineering engi- Engineering engi- Engineering engi- Engineering 
375 : ~ neering Work by neering Work by neering Work by neering Work by neering Work by 
303 121 Years Work —————— Work ————— Work Work ————. Work ——~—~ 
om Arter by All Aill All by All All All by All All All by All All All by All All All 
294 118 Year or Grapua- Engi- Engi- Gradu- Engi- Engi- Gradu- Engi- Engi- Gradu- Engi- Engi- Gradu- Engi- Engi- Gradu- 
951 AGE GRADUATION TION neers* neers* ates meers* neers* ates neers* neers* ates meers* meers* ates mneers* neers* ates 
1929 Income (in Dollars) 
64 years and over. Prior to 1889 41+ t 9,937 10,148 ¢ 6,917 7,346 2,400 4,476 4,971 ¢{ 3,060 3,469 ft 1,957 2,413 
56-63 years 1889-96 33-40 t 12,625 13,516 7,155 7,500 7,955 4,400 4,979 5,590 2,893 3,422 3,760 ft 2,420 2,624 
t 48-55 years 1897-1904 25-32 12,495 11,709 12,478 7,867 7,108 7,610 5,057 4,912 5,232 3,494 3,481 3,777 2,280 2,661 3,020 
s344 it 40-47 years 1905-12 7-24 12,424 9,815 10,088 8,106 6,407 6,747 5,346 4,562 4,876 3,408 3,405 3,624 2,420 2,705 2,936 
542 $217 36-39 years 1913-16 13-16 10,140 7,751 8,294 6,620 5,680 6,099 4,347 4,102 4,353 3,013 3,210 3,354 1,998 2,582 2,756 
748 299 32-35 years 1917-20 9-12 8,052 6,480 6,578 5,502 4,814 4,988 3,685 3,672 3,822 2,792 3,010 3,146 1,945 2,458 2,581 
867 353 28-31 years 1921-24 5-8 5,460 4,753 4,842 4,099 3,776 3,847 3,042 3,145 3,207 2,349 2,577 2,664 1,642 2,150 2,258 
769 308 26-27 years 1925-26 34 4,170 3,618 3,641 3,075 3,104 3,124 2,331 2,558 2,582 1,821 2,164 2,200 1,308 1,850 1,891 
836 340 24-25 years . . 1927-28 1-2 2,910 3,043 2,992 2,344 2,501 2,477 1,7 2,105 2,095 1,407 1,834 1,831 889 1,476 1,493 
716 — 23 years ca» Se 0 2,496 2,356 2,165 1,973 1,933 1,858 1,500 1,322 1,168 936 888 862 446 502 449 
« - y . 
aa 180 1932 Income (in Dollars) 
534214 67 years and over. Prior to 1889 44+ t 9,009 9,386 t¢ 6,032 6,363 3,000 3,846 4,100 ¢ 2,242 2,469 t 1,145 1,233 
419 167 59-66 years 1889-96 36-43 t 9,020 9,643 5,000 6,252 6,589 2,550 4,126 4,689 1,200 2,640 3,143 t 1,300 1,571 
358 143 1-58 years . . . 1897-1904 28-35 9,146 8405 9,008 5,069 5,892 6,163 3,011 4,046 4,411 1,395 2,823 3,119 525 1,807 1,989 
378 151 43-50 years 1905-12 20-27 9,188 7,567 7,979 5,528 5,242 5,557 3,129 3,742 4,007 1,528 2,720 2,968 736 1,903 1,999 
285 114 30-42 years . 1913-16 16-19 7,450 6,387 6,700 4,980 4,643 4,990 2,800 3,490 3,711 1,602 2,604 2,854 809 1,926 2,090 
35-38 years . . 1917-20 12-15 5,486 5,579 5,858 3,675 4,191 4,400 2,320 3,223 3,381 1,276 2,475 2,664 587 1,851 1,999 
1s reported. 1-34 years . 1921-24 8-11 4,290 4,332 4,415 3,007 3,457 3,546 1,963 2,790 2,885 1,123 2,195 2,299 490 1,619 1,728 
29-30 years 1925-26 6-7 3,301 3,501 3,565 2,465 2,934 2,799 1,639 2,411 2,455 964 1,942 1,990 454 1,468 1,533 
27-28 years . . 1927-28 4-5 2,463 3,005 3,021 1,908 2,504 2,521 1,319 2,103 2,128 765 1,702 1,751 306 1,257 1,310 
At the 26 years . . . 1929 3 2,034 2,518 2,504 1,585 2,140 2,134 1,045 1,871 1,878 570 1,523 1,546 228 1,119 1,169 
han fov- 25 years 1930 2 1,930 2,167 2,155 1,465 1,946 1,941 1,069 1,662 1,658 585 1,325 1,324 234 937 927 
e. and by 24 years —- 1 1,7 2,039 2,014 1,348 1,742 1,725 921 1,394 1,381 470 1,024 1,008 188 539 6515 
Paihennee 23 years . 1932 0 1,689 1,910 1,826 1,240 1,335 1,243 814 766 716 406 383 358 163 153 ~ 143 
2 am 1934 Income (in Dollars) 
9A at 2 89 years and over, Prior to 1889 46+ t 7,367 7,570 ¢t 5,155 5,513 2,500 3,292 3,700 ¢ 1,861 2,225 t 1,050 1,229 
ade S1-68 years 1889-96 38-45 t 8,460 9,372 ¢ 5,700 6,264 2,200 3,793 4,280 ¢t 2,294 2,625 t 1,105 1,160 
ears. At + 60 year 1897-1904 30-37 7,848 7,951 8,548 4,147 5,443 5,841 2,523 3,745 4,095 1,305 2,520 2,751 631 1,558 1,711 
gineering 45-52 year . 1905-12 22-29 9,171 7,230 7,665 5,426 4,980 5,271 3,040 3,524 3,788 1,579 2,526 2,688 921 1,826 1,893 
g near to “I-44 year . 1913-16 18-21 7,293 6,221 6,542 4,576 4,518 4,863 2,892 3,319 3,540 1,667 2,471 2,655 1,042 1,829 1,966 
earnings 40 year 1917-20 14-17 5,560 5,393 5,656 3,667 4,058 4,278 2,414 3,101 3,271 1,514 2,379 2,525 848 1,839 1,960 
; ~ wo yeat . 1921-24 10-13 4,101 4,323 4,405 3,055 3,387 3,499 1,992 2,676 2,801 1,276 2,113 2,219 694 1,625 1,752 
ring earn 32 year 1925-26 8-9 3,560 3,554 3,601 2,468 2,892 2,949 1,700 2,380 2,442 1,123 1,929 2,002 526 1,513 1,581 
: 29-30 yea 1927-28 6-7 2,658 3,066 3,120 2,028 2,507 2,533 1,439 2,106 2,141 1,015 1,745 1,806 500 1,298 1,362 
- between ~~ 1929 5 2,209 2,635 2,658 1,764 2,209 2,227 1,296 1,929 1,946 934 1,593 1,621 431 1,244 1,266 
ing work rl sess . 1930 4 2,149 2,370 2,371 1,621 2,044 2,044 1,224 1,789 1,797 889 1,431 1,443 408 1,083 1,093 
k was afl oe . 1931 3 2,028 2,155 2,146 1,536 1,900 1,895 1,171 1,578 1,571 835 1,265 1,261 352 954 949 
a fanaa 1932 2 1,793 2,002 1,999 1,442 1,701 1,693 1,113 1,396 1,392 815 1,107 1,104 336 837 835 
lany nol oo vent 1933 1 1,664 1,911 1,895 1,325 1,562 1,551 991 1,272 1,265 606 960 954 242 526 520 


“0 year : 1934 0 1,388 1,391 1,311 1,093 97 939 744 642 617 372 321 309 «149 $128) = =6123 


ployment 
t Between 50 and 100 engineers reported. t Between 10 and 50 engineers reported. 


neludes all graduates and all “‘other”’ engineers. 














American Engineering Council 


The Washington Embassy for Engineers, the National Representa- 
tive of a Large Number of National, State, and Local Engineering 
Societies Located in 40 States 





FEDERAL PusLic WorKS SITUATION 


In addressing Congress on the state of the Union, at the opening 
of the Third Session of the Seventy-Fifth Congress, President 
Roosevelt staunchly defended the Administration’s system for the 
relief of the unemployed and indicated that he would not favor 
substituting a dole for work relief payments. In that message, 
the President asked for the help of capital and labor with a nation- 
wide effort to restore economic balance and provide employment 
for a majority of the people. Since that time a number of con- 
ferences have been held with representatives of business, big and 
little; and except for an additional emergency appropriation to 
the Works Progress Administration, the Administration insists it 
is giving private capital and private enterprise an opportunity 
to meet the situation. 

Spending is being reduced by all of the “emergency agencies” 
except the Works Progress Administration, and loans are being 
withheld until there is definite assurance that private capital has 
refused to finance sound enterprise. This is said to be particularly 
true in the several divisions of the Reconstruction Finance Cor- 
poration. 

The results of public and private cooperation are encouraging, 
but reports from all sources indicate that sustained unemployment 
may exert so much pressure upon Congress that large appropria- 
tions may be made during the closing days of this session for emer- 
gency relief purposes. 

Members of Congress, who are opposed to the dole, are begin- 
ning to ask what classes of ‘‘work relief’’ should be specified if the 
government is called upon to undertake another emergency spend- 
ing program. Administrative executives who are in line to handle 
such programs are reviewing their experiences in an effort to be 
better prepared than heretofore to approve only those projects 
which are most worth while. All parties agree that the govern- 
ment should undertake to provide employment only on that type 
of public works which are most likely to continue to be of public 
service through the years in which the people themselves are 
expected to pay for such permanent improvements with taxes. 

Several of those who are studying this difficult problem are 
inclined to favor preparations 
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Council wishes its member societies to know that the staf 
not only keeping in close touch with the situation in Was}! ington. 
but is anxious to have their observations and opinions for st aff and 
committee guidance. 


WorKS PROGRESS ADMINISTRATION SEEKS CRITICISM oF Irs 
ACTIVITIES 


The American Engineering Council, the American Institute oj 
Architects, American Municipal Association, American Pybjj, 
Welfare Association, American Society of Planning (fficiai 
National Aeronautic Association, National Education Associa. 
tion (Department of Adult Education), National Recreatio, 
Association, U. S. Bureau of Public Roads, and U. S. Conferenc. 
of Mayors have been requested to cooperate with the Work: 
Progress Administration in the ‘United States Community |p. 
provement Appraisal” being undertaken to determine the yay: 
to the public of thousands of projects executed under CWA 
FERA, WPA, and other programs providing for the emergency 
relief of destitute citizens of the United States. 

Cooperating organizations and agencies are asked to name , 
“National Appraisal Committee” of nine or more unbiased and 
well-known citizens to summarize, interpret, and make recom. 
mendations regarding the future use of several thousand com. 
munity reports on “‘relief work” in 42 states. For various reasons 
Connecticut, Illinois, Missouri, Ohio, Vermont, and Wisconsin ar: 
not participating in this survey. State appraisal committees 
are reported to vary in composition but they are being sponsored 
by state planning boards, highway commissions, women’s clubs 
the League of Municipalities and other associations, governors 
mayors, county judges, legion officials, labor representatives 
architects, engineers, journalists, ministers, and other professional 
people. Each state has organized its own committee, but it is 
claimed that an honest effort has been made in all instances to 
create state committees who will insist that fair valuations lx 
placed upon all projects handled by relief agencies. 

Since many changes have been made in regional, state, county, 
and municipal relief organizations participating in CWA, FERA 
and WPA programs, it is argued that supporting facts regarding 
projects coming into this appraisal are likely to be fairly represen. 
tative when they are compared by communities in all parts of the 
country. In any event, the Works Progress Administration is 
asking other agencies and the public to see if its work has been 
useful and permanent, or “‘boon-doggling’”’ and ‘“‘leaf-raking’ 
They ask outsiders to judge whether relief workers have been em- 
ployed to the best of their capabilities, or allowed to “lean on 
their shovels’’ and impose on the nation’s generosity. WPA asks 
“Has it been more constructive 
and more American to give work 





for satisfying public works de- —- — 
ficiencies as much as possible 
with those classes of labor which 
may become available. That 
raises the questions: ‘“‘What and 
where are the public works de- 
ficiencies?”’ “How can we avoid 
local political pressure and en- 
courage projects designed to sat- 
isfy actual public works deficien- 
cies?” Such questions seem to 
challenge engineers even more 
than other citizens to inventory 
public works deficiencies by politi- 
cal subdivisions and help prepare 
a program or a series of programs 
of public works which might be 
undertaken in periods of eco- 
nomic depression or other emer- 
gencies. 

Obviously, such a survey of 
public works needs would be a 
large undertaking, even as a co- 
operative enterprise for the entire 
engineering profession, but it has 
all of the earmarks of a genuine 
opportunity for engineers in all 
parts of the country to make a 
major contribution towards the 
more effective use of public 
monies, especially in emergencies. . 


by W. M. Griffith, Esq. 


on depths of flow. 


publication. 





Forecast for April 
‘Proceedings ” 


A THEORY OF SILT TRANSPORTATION 


Presents a useful method for designing stable channel 
sections and for studying the effects of river control works 


DE-OXYGENATION AND RE-OXYGENATION 
by Clarence J. Velz, Assoc. M. Am. Soc. C.E. 
A lechnique for analysis pertaining to the design of projects 
lo correct stream pollution. 


SECOND SYMPOSIUM ON POWER Cost 

Six papers on the cost of energy generation by the following 
authors: H. K. Barrows, John C. Page, M. R. Scharff, 
W.F. Uhl, and E. B. Whitman, Members Am. Soc. C.E.; 
and C. F. Hirshfeld and R. M. Van Duzer, Jr. 

Six papers on the economic aspects were published as the 

first symposium in December “Proceedings.” 

symposium, on costs to the consumer, is planned for future 


ECONOMICS OF SEWAGE TREATMENT 
by George J. Schroepfer, Assoc. M. Am. Soc. C.E. 
Concentrated, extensive, and valuable cost data, and a 
demonstration of their use in making economic comparisons. 


to the able-bodied and needy un 
employed, in view of the added 
cost, than merely to provide them 
with food and shelter and let 
them wait in idleness for privat 
jobs?” 

No contest is involved in this 
appraisal or survey. Instruc 
tions to WPA employees prepar 
ing material for the reports pro- 
vide for three divisions: munici- 
pal, county, and state. Each 
division is submitting its findings 
to the State Appraisal Commt- 
tee. The State Appraisal Com 
mittee is to prepare a repor' 
appraising the types of projects 
and methods of operations fron 
the twin standpoints of (a) eflec' 
on the unemployed and (}) effect 
on the communities as a whol 
That report with copies of sup 
porting reports from the sta 
the counties, and municipalities 
is to be forwarded to the Works 
Progress Administration ™ 
Washington by whom the enti 
compilation shall be made av#! 
able to the National Appra's® 
Committee. The National AP 
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- ommittee is to prepare a nation-wide report outlining its 
“<0: of (1) the relative worth-whileness of the programs to the 
aty, state, or other political subdivision, in the light of both 
nd future needs, and (2) the relative worth-whileness of the 
; to the needy unemployed people, who were given work 
The national report is to be delivered to the national 
ating agencies, previously referred to, with the suggestion 
e made available for public use. 
il has responded to this request with a number of sug- 
gestions naming nationally known members of the engineering 
orofession as eligibles for the National Appraisal Committee. 
The American Institute of Architects has seconded several nomina- 
for membership on that committee from the American 
,cering Council’s recommendations. Thus the two organiza- 


tions 


Engi : . —— 4 

‘ions representing allied technical societies have united their 

efforts to provide the National Appraisal Committee with sound 
ioment and with that engineering knowledge and experience 


judg . . . . 
necessary for the intelligent appraisal of ‘‘work relief projects” 


involving construction and maintenance of public works in almost 
all of its ramifications. In the event that all engineer nominees 
+ their alternates accept, there will be three engineers and three 
wsiness executives on the committee. Member societies are 
ged to acquaint themselves with the Appraisal Committee in 
their own state and to advise the American Engineering Council 
{ their opinion of value of the “appraisal” to engineering and in 
the public welfare. 


OPINIONS OF MEMBER SOCIETIES ESSENTIAL TO COUNCIL’S 
EFFECTIVENESS 


Press services out of Washington have a weakness for exag- 
verating the national furor created by recurring tempests over 
pending legislation, administrative action, decisions of the judici- 
ary, and hearings, investigations, etc. The news behind the news 
is, therefore, frequently more informative than spot news. Coun- 
cil can give its member societies more of the news behind the 
news, and more interpretation. Many of the forthcoming re- 
leases to be given in the A.E.C. Bulletin will be devoted to less 
newsy” and more interpretative articles. They will have to do 
with current federal legislation, federal engineering and construc- 
tion activities, engineer appointments to government positions, 
reviews and interpretations of federal government reports and 
releases, work being done by the American Engineering Council, 
work on which representatives of the American Engineering 
Council are cooperating with representatives of other organiza- 
tions, announcements from member societies, etc. 

The A.E.C. Bulletin is designed to provide member societies 
with intimate knowledge of public affairs and information regard- 
ing fields of activity not covered by other engineering organiza- 
tions 

lhe opinion of member societies regarding the activities of the 
\merican Engineering Council, if expressed to the Assembly and 
Executive Committee through headquarters, will be summarized 
y the staff and, when officially approved, used to indicate the 
judgment or attitude of the organization of engineering organiza- 
tions concerning matters of interest to the engineering profession 
ind problems in the public welfare. Such expressions of con- 
sidered engineering opinion from all affiliated bodies are solicited by 
Council's officers as a basis for the formulation of policies, and 
for staff guidance in expressing engineering attitude on major issues. 


Washington, D.C 
March 14, 1938 





Appointments of Society Representatives 


Vitiam G. Arwoop and Sir Jonn Henry Butrers, Members 
Am. Soc. C.E., were asked to represent the Society at the con- 
‘erence of the Australian Institution of Engineers, held in Sydney 
during the week commencing March 28th, in connection with the 
celebration of Australia’s 150th anniversary. 


“ILLIAM H. Cnoriton, B. F. Hastines, and Samuet I. Sacks, 
Men Am. Soc. C.E., have been appointed Society delegates 
‘o the annual meeting of the American Academy of Political 
and Social Science, to be held at the Bellevue-Stratford Hotel in 
Philadelphia on April 1 and 2 
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News of Local Sections 





Scheduled Meetings 


BUFFALO SecTiIon—Luncheon meeting at the Buffalo Athletic 
Club on April 12, at 12:15 p.m. 

CENTRAL Onto SecTION—Luncheon meeting at the Chittenden 
Hotel on April 21, at 12 m. 

CLEVELAND SEcTION—Luncheon meeting at the Chamber of 
Commerce on April 5, at 12:15 p.m. 

CoLorapo Section——Dinner meeting at the University Club, 
Denver, on April 11, at 6:30 p.m. 

Los ANGELES SecTion—Dinner meeting at the University Club, 
Los Angeles, on April 13, at 6:15 p.m. 

METROPOLITAN SECTION—Meeting in the Engineering Societies 
Building, New York, on April 20, at 8 p.m. 

Mip-Soutu Secrion—Annual Meeting at the Marion Hotel, 
Little Rock, Ark., on April 29 and 30, 1938. 

NASHVILLE SEcCTION—Dinner meeting in Kissam Hall at Vander- 
bilt University on April 5, at 6:30 p.m. 

Nortu Caro_rina—Annual meeting at the Carolina Hotel, Pine- 
hurst, on April 30, at 9:30 a.m. 

PHILADELPHIA SECTION—Dinner and meeting at the Engineers 
Club on April 20, at 6:00 p.m. (meeting 7:30 p.m.) 

PITTSBURGH SECTION—Joint meeting with Engineers Society of 
Western Pennsylvania at the William Penn Hotel on April 29, at 
8:00 p.m. 

SACRAMENTO SECTION—Regular luncheon meetings at the Elks 
Club every Tuesday, at 12:10 p.m. 

St. Louts Secrrion—Luncheon meeting at the Mayfair Hotel on 
April 25, at 12:15 p.m. 

San Dreco Section—Regular meeting on April 28. 

SAN FRANcisco SEecTION— Dinner meeting at the Engineers Club 
on April 19, at 5:30 p.m. 

SEATTLE SeEcTION—Dinner meeting at the Engineers Club on 
April 25, at 6:00 p.m. 

SPOKANE SecTion—Luncheon meeting at the Crescent Tea 
Room on April 8, at 12 m. 

TacoMa SecTion—Regular meeting on April 11. 

TENNESSEE VALLEY SECTION—Dinner meeting of the Knoxville 
Sub-Section at the University of Tennessee Cafeteria on April 7, 
at 6:15 p.m. 

Texas SEcTION—Spring meeting of the Texas Section at the 
Texas State Hotel, Houston, on April 29 and 30; luncheon meeting 
of the Dallas Branch at the Dallas Athletic Club on April 4, at 
12:15 p.m.; luncheon meeting of the Fort Worth Branch at the 
Blackstone Hotel on April 9, at 12 m. 

VIRGINIA SECTION—Joint meeting with Engineers Club of Hamp- 
ton Roads and state sections of Founder Societies at Norfolk, Va., 
on April 29 and 30. 


Recent Activities 
BUFFALO SECTION 


On February 14 the Buffalo Section sponsored the third annual 
engineers’ dinner, which attracted an attendance of 207. Brief 
remarks of greeting were made by Mayor Thomas L. Holling, while 
Carey H. Brown, superintendent of engineering for the Eastman 
Kodak Company, asked the cooperaticn of the members in assist- 
ing the Rochester Section to act as host to the Fall Meeting of the 
Society. The guest of honor and speaker, Maj.-Gen. Smedley 
D. Butler, was then introduced. General Butler spoke of his 
engineering experiences and discussed the international situation. 


CENTRAL ILLINOIS SECTION 


An illustrated lecture by Langdon Pearse provided an interest 
ing evening for the 24 members and guests present at a dinner meet- 
ing of the Central Illinois Section, which was held in Springfield on 
January 21. Mr. Pearse, who is sanitary engineer for the Sanitary 
District of Chicago, gave a résumé of the development of the Dis 
trict and described its present activities. On February 18 the 
Section entertained the ladies with a dinner meeting at the Inman 
Hotel in Champaign. Following dinner Rexford Newcomb, dean 
of the College of Fine and Applied Arts of the University of Illinois, 
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gave an interesting non-technical talk on the missions of the South- 
west, touching particularly on their architecture. There were 35 


present. 
CENTRAL Ont0 SECTION 


A luncheon meeting of the Central Ohio Section took place at the 
Chittenden Hotel in Columbus on February 17, with 37 present. 
On this occasion the Section was addressed by L. G. Finlay, of the 
New York City office of the Raymond Concrete Pile Company. 
Mr. Finlay’s topic was foundations, and he illustrated his talk with 
lantern slides depicting typical installations in different parts of the 
world. 

CLEVELAND SECTION 

The February meeting of the Cleveland Section took place on the 
15th. After a brief report of the Annual Meeting of the Society, 
given by Arthur F. Blaser, the speaker of the occasion was intro- 
duced. This was Kirk C. Schaible, commanding officer, 408th 
Quartermaster Regiment, who gave a talk on ‘““The Quartermaster 
Corps of the Army and its Relation to National Defense.”” There 
were 160 present at the March meeting of the Section, which was 
held on the 8th. The topic under discussion at this session was the 
Main Avenue bridge, on which construction will soon start. The 
speakers on the subject were W. E. Blaser and F. L. Plummer, 
respectively bridge engineer and chief designing engineer of the 
Cuyahoga County Engineer’s office; J. F. Gorman and J. F. Curry, 
county commissioners; J. O. McWilliams, county engineer; and 
Wilbur J. Watson, consulting engineer. 


DAYTON SECTION 


There were 27 present at the February meeting of the Dayton 
Section. After a brief business discussion those present had an 
opportunity to hear Charlton D. Putnam, former chief engineer of 
the Greendale Housing Project in Milwaukee, Wis., speak on the 
subject, ‘Planning and Building a Greenbelt Town.” An enthusi- 
astic question-and-answer period followed the address. 


District oF COLUMBIA SBCTION 


On February 9 the District of Columbia Section of the Society 
participated in a joint meeting, sponsored by the Washington So- 
ciety of Engineers and attended by local branches of the other 
Founder Societies and by the Society of American Military Engi- 
neers. Following a dinner at the Press Club, about 500 engineers 
heard Guy Atkinson, president of the Interior Construction Com- 
pany, contractors for Grand Coulee Dam, relate the story of carry- 
ing out the first contract for the lower section of the dam. Another 
meeting of the District of Columbia Section and the Washington 
Society of Engineers took place on February 16, with 254 present. 
On this occasion the program centered around the showing of 
sound motion pictures of the construction of the Golden Gate 
Bridge. Charles M. Jones, assistant chief engineer of the John 
Roebling’s Sons Company, came from Trenton, N.J., to give de- 
tails of the work and to answer questions. After the meeting re- 
freshments were served. 

HAWAII SECTION 


The Hawaii Section held a dinner meeting at the Oahu Country 
Club in Honolulu on February 16. This gathering took the form of 
a reception for visiting Society officers—President Riggs and Ralph 
R. Rumery, assistant treasurer. The ladies of the Section had 
been invited to meet Mrs. Riggs and Mrs. Rumery, and in all there 
were 52 present. A short message of greeting was given by Mr. 
Rumery, while Dr. Riggs presented the address of the evening. 
In his talk Dr. Riggs outlined the history and growth of the Society, 
discussed its relationship to other engineering societies, and spoke of 
its aims and activities. 


INDIANA SECTION 


Following its annual custom, the Indiana Section of the Society 
joined the Indiana Engineering Council, local groups of the other 
Founder Societies, the Indiana Society of Professional Engineers, 
and the Fort Wayne Engineers Club in holding an all-day meeting 
in Indianapolis on February 25. During its business session the 
Section elected the following officers for the coming year: Charles 
A. Ellis, president; Fred Kellam, vice-president; Denzil Doggett, 
secretary-treasurer; and K. B. Wolfskill, assistant secretary. The 
afternoon technical session consisted of the showing of a motion 
picture of the construction of the Golden Gate Bridge, a discussion 
of the Engineers Registration Law in Indiana, and a talk on and 


Civit ENGINEERING for April 1938 


VoL. 8, No.4 


demonstration of electronic devices. The bridge picture was dis. 
cussed by Professor Ellis, who was responsible for the tower and 
suspension span design for the structure. The principal speaker at 
the dinner meeting was L. W. Wallace, director of research for 
the Crane Company, whose topic was “The Engineer and Civiliza. 
tion.” D. M. Hanson, president of the Fort Wayne Engineers 
Club, also addressed the meeting, and M. R. Keefe, retiring presi. 
dent of the Indiana Engineering Council, presented his annyaj 
report. 
IrHAcA SECTION 

There were 34 present at a dinner meeting of the Ithaca Section 
which was held in Willard Straight Hall on the campus of Cornel] 
University on January 26. The after-dinner speaker was C. § 
Robinson, civil engineer of Ithaca, who gave an illustrated talk on 
modern methods and equipment for aerial surveys. The February 
meeting took place on the 24th, with 37 in attendance. Following 
dinner the Section met with the Cornell University Student Chap. 
ter and heard H. C. Tammen, consulting engineer of New York 
City, give an illustrated lecture on the design and construction of 
the Neches Bridge. 

KANSAS STATE SECTION 


The Kansas State Section held its annual meeting in Lawrence, 
Kans.,on February 18. The list of 46 present included members of 
the University of Kansas Student Chapter. During the business 
session the following officers for 1938 were elected: W. E. Baldry, 
president; M. W. Furr, vice-president; and F. W. Epps, secretary. 
treasurer. The speaker was R. C. Gowdy, Vice-President of the 
Society and chief engineer of the Colorado and Southern Rail- 
road, who discussed Society affairs. 


Los ANGELES SECTION 


On February 9 the Los Angeles Section held a meeting at the 
University Club, which was attended by 198. The technical pro- 
gram on this occasion consisted of talks by Julian Hinds, chief 
engineer of the Metropolitan Water District of Southern Calj- 
fornia, who discussed the design and construction of large steel and 
precast concrete pipes on the distribution system of the Colorado 
River Aqueduct; and Walker R. Young, construction engineer for 
the U. S. Bureau of Reclamation, who read a paper on the Central 
Valley Project. Both talks were illustrated with lantern slides. 

The Junior Forum of the Los Angeles Section met at the Univer- 
sity Club on the same day. Two students from the University of 
Southern California—John Duthie and Thomas Guardia—were 
the speakers on this occasion. 


Mrp-MIssourI SECTION 


A luncheon and technical meeting of the Mid-Missouri Section of 
the Society was held at the Missouri Hotel in Jefferson City on 
March 1, with R. C. Gowdy, Vice-President of the Society, as guest 
of honor. Various matters of interest to the Section were discussed 
at this session, and Mr. Gowdy gave an informal talk, devoting 
some time to explaining Society finances and the budget for the 
current year. 


New Mexico SECTION 


The January meeting of the New Mexico Section took place ia 
Santa Fe on January 28, with 26 present. Numerous matters of 
interest to the Section were discussed during the business session, and 
the technical program consisted of a talk by Thomas M. McClure, 
state engineer, who discussed the Roswell artesian basin. On Feb- 
ruary 11 the Section sponsored the third all engineers’ banquet, 
which was held in Albuquerque. Following an excellent buffet 
dinner, a program of entertainment and floor show were enjoyed. 
There were 185 present. 

NORTHWESTERN SECTION 


There were 33 members and guests present at a dinner meeting o! 
the Northwestern Section, held at the University of Minnesota in 
Minneapolis on February 4. After a brief business session J. C. 
Stevens, consulting engineer of Portland, Ore., was introduced. 
Mr. Stevens, who is chairman of the Society’s Hydraulic Research 
Committee, gave an interesting talk on the Colorado River. 


PANAMA SECTION 


A talk by Brig.-Gen. George B. Pillsbury was the feature of a 
meeting of the Panama Section, held in Panama City on January 
31. General Pillsbury, who has been in the Corps of Engineers, 
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v. S. Army, for many years, spoke on the subject of “Federal 
Policy and Practice in Works of Flood Control,” emphasizing par- 
ticularly the flood-control works of the lower Mississippi River 
valley. He outlined the reasons why flood control is necessary 
and showed the development of flood-control works from individual 
and local efforts to the huge federal programs now in force. The 
attendance numbered 24. 


PHILADELPHIA SECTION 


Members of the Philadelphia Section enjoyed their annual social 
gathering on February 19. The meeting, which this year cele- 
brated the twenty-fifth anniversary of the founding of the Philadel- 
phia Section, was opened by W. H. Chorlton, president of the Sec- 
tion, who made some remarks appropriate to the historical side of 
the occasion. Then Lyle L. Jenne, chairman and master of cere- 
monies, took charge of the entertainment program. There were 
tricks by a magician, a double ventriloquist act, and songs by Marie 
Zara, soprano of the Philadelphia Civic Opera Company. After 
the entertainment refreshments were served, and dancing was 
enjoyed until an early hour. There were 180 members and guests 
prese nt. 

PITTSBURGH SECTION 


During February the Pittsburgh Section of the Society held 
two joint meetings with the Engineers Society of Western Pennsyl- 
vania. On February 11, there were 84 members and guests pres- 
ent at a meeting held in the William Penn Hotel. On this occa- 
sion Albert J. Dawson, of the Dravo Corporation of Pittsburgh, 
presented a paper on the subject, “Pittsburgh River Facilities— 
Engineering Problems of Maintenance and Use.” A general dis- 
cussion followed. On the 25th a meeting was held in the Mellon 
Institute. The three speakers heard then were A. V. Karpov, 
designing engineer for the Aluminum Company of America; R. K. 
Bernhard, consulting engineer for the Baldwin Southwark Com- 
pany; and BE. C. Hartmann, research engineer for the Aluminum 
Company of America. 


PORTLAND (ORB.) SECTION 


On March 4 the Portland (Ore.) Section participated with local 
groups of the other engineering societies in holding a dinner meet- 
ing, which was attended by 100. An interesting illustrated talk 
was given by Holland H. Houston, electrical engineer, whose topic 
was “Economic Considerations Affecting the Development of 
Interconnected Power Systems.’’ His talk was then discussed by 
C. 1. Grimm, E. Pearson, and C. Carey. 


PROVIDENCE SECTION 


Between 50 and 60 members and guests attended the February 
9 meeting of the Providence Section. On this occasion the speaker 
was Louis W. Cappelli, Secretary of State, who discussed Rhode 
Island, pointing out its advantages for industry and recreation and 
showing how the engineering profession can aid in developing the 
state’s natural resources. Mr. Cappelli also presented two films 
in color, which showed how other states have capitalized their 
assets. 

SACRAMENTO SECTION 


For the past two months the Sacramento Section has continued 
its custom of holding weekly luncheon meetings. The list of 
speakers on these occasions has included Harold Doud, captain of 
the 30th Infantry, U.S. Army; Walter McGinty, who is in charge 
of engineering and construction at the Boeing School of Aeronau- 
ties, Oakland, Calif.; Eugene P. Burton, of the Aluminum Com- 
pany of America; Thomas E. Stanton, Jr., Director of the Society; 
and Harry EB. Tyler, dean of counseling and student personnel of 
Sacramento Junior College. The average attendance at these 
sessions was about 50. On January 13 members and guests en- 
joyed the annual dinner of the Section, which attracted an attend- 
ance of 151. 


SAN FRANCISCO SECTION 


he San Francisco Section held its first regular meeting for 1938 
on February 15. The audience, which numbered 148, heard a 
_Progress report” on the Golden Gate International Exposition. 
The speakers appearing on this program were A. McCrystal, who 
discussed special events; J. J. Gould, whose topic was construc- 
ton progress; and Frank Peterson, who took up the subject of 
financ: Several committee reports were also heard at this ses- 
‘ton. A special meeting of the Section, held in honor of President 
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Riggs, took place on March 4. The list of 67 present at this gath- 
ering included T. E. Stanton, Jr., Director of the Society. 


SPOKANE SECTION 


An open discussion of the labor situation was the feature of the 
January meeting of the Spokane Section, held at the Crescent Tea 
Room on the 14th. The subjects of engineers’ salaries and of the 
license law situation were also discussed briefly. There were 11 
present. The meeting held on February 11 was devoted to a dis- 
cussion of various business matters, including the new Local Sec- 
tion et-up. 

SYRACUSE SECTION 


There were 20 present at a meeting of the Syracuse Section, which 
took place on February 15. The business session included the 
reading of committee reports and a report by Francis McKeon on 
a conference with the head of the State Department of Public 
Works concerning the appointment of engineers on public com- 
mittees and commissions. Then John A. Giles, city engineer of 
Binghamton, N.Y., gave an interesting illustrated talk on the 
flood-control work done by the city of Binghamton. He was as- 
sisted by S. P. Carman, designing engineer for the city of Bing- 
hamton. 

TACOMA SECTION 


Business discussion occupied part of the February meeting of the 
Tacoma Section, which attracted an attendance of 35 members and 
guests. This was followed by a report onthe Annual Meeting of 
the Society, given by R. K. Tiffany, who outlined some of the prob- 
lems faced by the Board. Then John Wilson, of the John A. 
Roebling’s Sons Company, presented a film showing the construc- 
tion of the Golden Gate Bridge. 

TENNESSEE VALLEY SECTION 

The Asheville Sub-Section of the Tennessee Valley Section met at 
the George Vanderbilt Hotel on January 24, with 27 in attendance. 
On this occasion there was an illustrated talk by C. E. Blee, con- 
struction engineer for the Tennessee Valley Authority, who de- 
scribed the Hiwassee Dam Project. Considerable discussion fol- 
lowed. 

On January 6 the Knoxville Sub-Section held a meeting, at which 
color motion pictures of wild life in the Norris Dam area were shown 
by a staff member of the Tennessee Valley Authority. There 
were 128 present. At a meeting of this Sub-Section held on Feb- 
ruary 3, W. J. Pollock addressed the group on ‘‘Cost Engineering 
and Cost Accounting.”” The attendance numbered 35. 

The Muscle Shoals Sub-Section met at Pickwick Dam on January 
13, with 30 present. Mr. Pollock, who was also speaker on this 
occasion, discussed utility valuation. There were 12 present at a 
meeting of the Sub-Section, held at Pickwick Dam on February 
10. The technical program consisted of a talk on the malaria-control 
program of the Tennessee Valley Authority, which was given by 
C. C. Kyker, sanitary engineer for the Authority. 


ToLepo SECTION 


On February 26 members of the Toledo Section made an inspec- 
tion trip through the plant of the Interlake Iron Corporation in 
Toledo. The trip, which lasted three hours, included a demonstra- 
tion of the pouring of iron into “‘pigs,’’ the method of the preheating 
of the furnace blast, and the manufacture of coke. 


VIRGINIA SECTION 


The annual meeting of the Virginia Section took place at the 
Jefferson Hotel in Richmond on February 23, the committee in 
charge of arrangements consisting of A. W. Harman, chairman, 
C. M. Andrews, and H. W. Church. During a business session in 
the morning the following officers for 1938 were elected: W. T. 
Howe, president; C. W. Johns, E. W. Saunders, and G. M. Bowers, 
vice-presidents; and P. A. Rice, secretary-treasurer. A talk on 
Society affairs was given at this session by George T. Seabury, 
Secretary of the Society. In the afternoon there was a technical 
session, at which three students—W. H. Carper, John Ward, and 
P. W. Gwaltney—presented interesting papers. Then John R. 
Dawson, assistant structural engineer for the National Advisory 
Committee for Aeronautics, described the construction of a model 
tank at Langley Field. He was followed by Marsden C. Smith, 
who discussed the Richmond filtration plant. The speaker at the 
evening session was E. A. Kincaid, professor of finance at the Uni- 
versity of Virginia. 























ITEMS OF INTEREST 


Engineering Events in Brief 
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Derinire_y scheduled for May is an 
article by H. Orbanowski, Jun. Am. Soc. 
C.E., describing the unique all-steel ex- 
hibition hall built by the Stahlwerks- 
Verband for last year’s exposition at 
Diisseldorf, Germany. The main support- 
ing roof structure of the building, as shown 
in the accompanying illustration, consists 





Tue Att-Steet Exnreirion BUILDING 
aT DUsse_porr, GERMANY 


of six adjacent, hollow, two-hinged arches 
of triangular cross-section. The corru- 
gated plates perform the dual function of 
roofing and load-transferring elements. 

From Oregon, R. H. Baldock, State 
Highway Engineer, contributes a paper 
describing the methods used in his state for 
building bituminous macadam highways. 
This type of road, he reports, has been 
built for as little as $10,000 per mile (ex- 
clusive of grading), though under unfavor- 
able conditions the first cost may be twice 
that amount. 

An interesting program of bridge- 
strengthening on the Atlantic Coast Line 
Railroad is reported by George G. Thomas, 
M. Am. Soc. C.E. Some forty old steel 
spans, originally designed for Cooper’s 
E-40 loading, have been reinforced to meet 
the requirements of the E-60 loading, and 
the work has been done without interrup- 
tion to traffic. 

Municipal engineers will be attracted to 
the argument of Alfred Brahdy, M. Am. 
Soc. C.E., in favor of subways as an al 
ternative to street-widening projects. He 
suggests that a subway may properly be 
financed partly as a railway and partly as 
a street improvement, with abutting and 
surrounding property contributing a part 
of the cost. 

It is hoped that a number of papers 
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scheduled for presentation at the Spring 
Meeting of the Society can also be included 
in the May issue of Crvi. ENGINEERING. 
If so, they will be selected from the fields of 
surveying, highway engineering, sanitary 
engineering, and erosion control 





Wise and Otherwise 


Last MONTH Professor Abercrombie 
posed two puzzlers, the first having to do 
with the shape of a metal plug that could 
be used for holes of three different shapes— 
circles, 1 in. in diameter; squares, 1 in. on 
each side; and isosceles triangles, having 
l-in. base and l-in. altitude. William 
Trillow, who suggested the problem, gives 
the answer shown in Fig. 1. The plug is 
described as “‘a right conoid with circular 
base of l-in. diameter whose generating 
element terminates in the perimeter of the 
base at one extremity and in an orthogo- 
nally projected diameter of the base re- 
moved 1 in. from the base at the other ex- 
tremity, the direction of the element re- 
maining perpendicular to the projected 
diameter as it generates the conoid.” 














Fic. 1. Tue “Turee-Way” PLuGc 


A simpler answer, apparently equally 
satisfactory, is submitted by F. T. Llewel- 
lyn, M. Am. Soc. C.E. Mr. Llewellyn 
suggests starting with a cylinder 1 in, in 
diameter and 1 in. high, and trimming it in 
two sloping planes that pass through a 
diameter at the top and are tangent to the 
circumference at the bottom. 

The second problem involved the Pro- 
fessor’s fee for his services, which were 
$3.75 less than the foundryman’s charges 
for manufacturing the plugs. The pur- 
chaser, wishing to pay both the Professor 
and the foundryman in cash, stopped at 
the bank to cash a check he had just re- 
ceived. In cashing this check, the teller 
made the mistake of paying out a number 
of dollars equal to the number of cents 
called for and a number of cents equal to 
the number of dollars called for. The pur- 
chaser now found that by supplementing 
the proceeds of the check with 64 cents he 
could just meet the combined charges of 
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the foundryman and of Professor Aber. 
crombie (whose fee amounted to $1.72 less 
than the face value of the check). 

Let x represent the number of dollars 
and y the number of cents in the face value 
of the check. Then, expressed in cents, 
100x+-y is the face value and x+10()y js 
the amount paid by the teller. The Pro. 
fessor’s fee is 100x+y—172, and the 
foundryman’s charge is 375 cents greater. 
or 100x+y+203. The sum of the fee 
and the charge, 200x+2y+31, is equal to 
x+100y+64 by the terms of the problem. 
Therefore, 98y = 199x —33. 

But y cannot exceed 100, and both x and 
y are positive integers. Writing the 
equation in the form 


3x —33 
98 





y = 2x 


it is obvious that if x=11, y=22; and 
that all other corresponding integral 
values of x and y will occur only when x 
and y take on corresponding increments of 
+98 and +199, respectively. Therefore, 
11 and 22 are the values sought, since they 
are the only set in which y lies within the 
required limits. 

Thus, the check was written for $11.22 
the engineer’s fee was $9.50; and the 


foundryman’s charge was $13.25 


A Modern Fable, with 
Apologies to Aisop 





To “point a moral and adorn a tale, 
Frank W. Herring, Assoc. M. Am. Soc 
C.E., created the chief character in this 
fable, a city engineer with a wonderful 
memory. The fable, here abstracted, 
appeared originally in the February 1938 
issue of the Public Works Engineers’ 
News Letter, published by the American 
Public Works Association. 


“Once there was a city engineer who 
knew where everything was. He was able 
to remember that in Walnut Street there 
was a 12-in. sewer, of vitrified clay, on a 
2 per cent grade, 6 ft south of the north 
curb line. He remembered its approxi- 
mate flow-line elevations and other inti- 
mate details. He was a walking map of 
the city’s underground pipes. His mem- 
ory was his pride; it was also his protec- 
tion. He knew where everything was, 
everyone had to find out from him. His 
services were invaluable to his commun- 
ity. 

“But one day the poor, hard-working 
fellow died. The map that was in his head 
died with him, unfortunately. And tre- 
mendous was the grief of the men the city 
engineer left behind to carry on. ‘Ask 
Jake, the sewer foreman, if he remembers 
where this line is; tell that plumber he 
will just have to dig around to find that 
wye.’ There were emergencies, such © 
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Costly explorations had to be 
efore even minor work could be 
The engineering staff began to go 


ad 
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situation became so bad something 
done about 


The new city 


r decided that a complete map and 
of location records were indis 
At considerable expense all the 
und structures of the city were 
ind the assembled information 
red to a map of the city drawn toa 
s scale The field notes were safe 
against damage or loss. On all 
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underground map. And after that the 
engineering staff recovered its sanity, 
builders and plumbers recovered their good 
humor, and the cost of doing work fell 
even below what it had been before the 
poor old city engineer died 

““MorRAL: Insurance won't cover mental 


maps. 


This fable will appeal especially to those 
concerned with the repair of underground 
utilities. In their efforts to avoid a catas- 
trophe of the sort here so graphically 
recorded, they may wish to consult the 
Society’s recently published Manual on 
Underground Utilities, which gives much 
helpful information on how to map and 
record subsurface structures in cities and 
towns 





Artisans of Fort Marion 
By F. Hitton Crowe 


Locat Supervisor, FeperaL Writers’ 
Project, WPA, St. AuGcustine, Fia 


This account of the construction of the oldest fortification in 
the United States, at St. Augustine, Fla., is of especial interest in 
connection with the Spring Meeting of the Society in Jackson- 


ville, April 20-23, 1938. 


Those attending the meeting will have 


in opportunity, on Wednesday afternoon, April 20, to see this 
ld masonry structure at close hand. 


M arIon (Castillo de San Marcos), 

ldest fortification in the United States, 
in imposing symbol of the once mighty 
of Spain. It is also a fitting me- 


nal Park sermce 


['URRET AND BATTLEMENTS OF ForT MARION, 


AT 


ST 





AUGUSTINE, FLA 


morial to the unknown engineers, obscure 
workmen, and lowly peons who devoted 
their lives to its construction. 

Begun in 1671, this quadrangular, four- 
bastioned masonry 
structure was 85 
years in building. 
The engineers were 
constantly ham- 
pered by lack of 
funds and _ skilled 
labor; disease and 
mutiny demoral- 
ized the workers; 
and the fear of at- 
tack by the English 
was ever present. 
On the other hand, 
such labor as there 
was was cheap and 
abundant, and raw 
materials were near 
at hand. St. Au- 
gustine was fortu- 
nate in being near 
vast deposits of 
coquina stone on 
Santa Anastasia 
Island, just across 
the Matanzas 
River. It was also 
favored by being 
the governmental 
post of the Spanish 
in Florida, so that 
the hordes of con- 
victs of the Spanish 
Empire could be 
assigned to labor 
there. Another 
source of cheap 
labor was the out- 
lying Indian prov- 


inces, heavily populated by natives semi- 
skilled in the trades. 

Among the manuscripts of the National 
Park Service (which now administers the 
fort) is a very human document made and 
certified by Menendez Marques, contador 
(accountant), and Antonio de la Rocha, 
treasurer and tenedor de bastimentos ( book- 
keeper of provisions), which concerns a 
statement of expenditures on Castillo de 
San Marcos. It itemizes the expenses from 
August 1671, when the stone fortress was 
begun, to May 1675. During this period 
the expenditure was 34,298 pesos, 6 reals, 
and 1 cuartillo—or roughly $34,298.75. 

The highest wage recorded is that of 
three pesos a day to Ignacio Daza, chief 
engineer. Next in wages came the con 
struction overseer and two master stone 
workers, at 20 realsa day. As the real was 
worth about 12'/, cents, this was no 
princely sum. Ordinary ‘stone-workers 
were paid 12 reals a day, while stone 
cutters received only 8. The quarry over 
seer and the construction overseer or 
“‘pusher”’ rated only 6 reals. 

Although most of the quarrying was 
done by convicts and captives, some free 
Indian and Spanish laborers were em- 
ployed. These Spanish peons were paid 4 
reals a day to the Indians’ single real! 
This caused some dissatisfaction among 
the Indians, who resented such discrimina- 
tion. The Indians, however, were given 
an allowance of corn in addition to their 
wages. The Spanish convicts were given 
an additional 6 cents a day for meat. But 
the Indians had to choose between forag- 
ing for game and vegetarianism. 

The faithful animals employed are also 
mentioned—18 oxen at 16 pesos each, “‘to 
haul stone from the wharf,”’ and 2 mules at 
45 pesos each ‘‘to cart the large stone for 
the construction.’”’ The Spanish gram- 
matical construction here seems to indi- 
cate that the mules were used for putting 
the stones into position on the building 
itself. They probably furnished the mo- 
tive power of the windlass that dragged 
the coquina blocks up an inclined plane to 
the ramparts. 


In April 1675 the construction of the fort 
received a check when a ship bringing sup- 
plies of food for the workers was wrecked 
on the Florida coast. This made it neces- 
sary to dismiss the peons, and retain only 
the overseers and stone-workers. Corn 
from the province of Timucua staved off 
famine until food arrived from New Spain. 

Year after year the work on Castillo de 
San Marcos proceeded in a desultory 
fashion owing to lack of funds, lack of 
official interest, and recurring sieges of 
smallpox that decimated the workers. But 
soon the rising tide of English conquest 
struck fear to the hearts of the Spanish 
and Don Antonio de Arredondo, royal 
engineer, was dispatched to St. Augustine 
in 1736 to repair and complete the fort 
and to construct additional palisades and 
redoubts around the town. While here he 
constructed the beautifully arched case- 
mates that made them bomb-proof in his 
day. The general excellence of the work 
on the fort was proved by the failure of the 
English General Oglethorpe in 1740 to de 
stroy it by prolonged bombardment 











, 
42Qo 


Civit EnNGiNnEERING for April 1938 


Centenary of Liége School of Mines Celebrated 


On NovVeEMBER 26-27, 1937, 
priate ceremonies were held at Liége, 
Belgium, to commemorate the founding 
100 years ago of the Liége School of 
Mines, now the Faculty of Engineering, 
University of Liége. The Society was repre- 
sented by Léon Rucquoi, M. Am. Soc. C.E., 
whose report reads in part as follows 

“Owing to its location in the center of 
a very active coal-mining and industrial 
district, the School of Mines has played 


appro- 


an important part in the development of 
this region and of the country at large. 
Geology and metallurgy have always been 
the two chief topics in which the School of 
Liége has had a leading competence. 
The development in the last 50 years of the 
important mining districts of the Belgian 
Congo, especially of the rich copper mines 
of the Katanga, has placed the names of 
many Liége men in the role of honor of 
the engineering profession.” 





New Crvit ENGINEERING BUILDING AT THE UNIVERSITY OF LIEGE, BELGIUM 
In the Right Foreground Is the Mechanical Engineering Building, Still Under Construc- 
tion. The Meuse River and the Industrial District Appear in the Background 





Brief Notes from Here 
and There 


Some of those attending the Spring 
Meeting of the Society in Jacksonville, 
Fla., April 20-23, 1938, may wish to com- 
bine this trip with attendance at the con- 
vention of the American Water Works 
Association in New Orleans, April 25 
29. Of especial interest is the day of in- 
spection trips in Birmingham, Ala., 
planned for delegates on their way to New 
Orleans. Arrangements have been made 
to inspect several of Birmingham's large 
pipe factories and its unique industrial 
water supply system on Saturday, April 
23. Further information may be secured 
from Harry E. Jordan, secretary of the 
American Water Works Association, 22 
East 40th Street, New York, N.Y. 


al > . . 


Tne Midwest Power Conference will 
be held in Chicago, Ill., on April 13-15, 
1938, under the auspices of the Armour 
Institute of Technology and with the 
cooperation of six other colleges and uni- 
versities of the Middle West. The pro- 
gram includes several subjects of interest 
to civil engineers, and a number of mem- 
bers of the Society are scheduled to pre- 


sent papers. Full details can be secured 
from Stanton E. Winston, conference 
secretary, Armour Institute of Tech- 
nology, 3300 Federal Street, Chicago, IIl. 


Tue Twentieth Annual Convention of 
the National Lime Association and the 
lime industry of the United States will be 
held at the Netherland Plaza Hotel in 
Cincinnati, Ohio, on May 9, 10, and 11, 
1938. 


ENGINEERS in management will find 
food for thought in the simply-worded, 
illustrated financial ‘‘report to jobholders” 
for 1937 just issued by the Johns-Manville 
organization to give its employees—from 
department managers to laborers—an in- 
sight into ‘“‘where the money comes from 
and where it goes.’ By means of “‘pie dia- 
grams,”’ cartoons, and short sentences of 
text, a complicated financial set-up is re- 
duced to its simplest terms. (Somewhat 
similar pamphlets have previously been 
issued by such organizations as Interna- 
tional Harvester and Caterpillar Tractor.) 
A report of this type, one would think, 
might be used to advantage by an electric 
utility for distribution to its customers. 
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NEWS OF ENGINEERS 
Personal Items About Society Members 








CHARLES M. NOBLE, assistant engineer 
for the Port of New York Authority, has 
been awarded the Clemens Herschel Prize 
of the Boston Society of Civil Engineers 
for his paper entitled “The Factor of 
Safety in Highway Design,” presented at 
the January 1937 meeting of the Boston 
Society of Civil Engineers and published 
in the April 1937 Journal of this organj- 
zation. The prize was made available 
through a gift from the late Clemens 
Herschel, Past-President and Honorary 
Member of the Society. : 


E. H. ScHNemer, formerly designing 
engineer on the Moffat Tunnel water Pro}- 
ects for the Board of Water Commis- 
sioners of Denver, Colo., has opened an 
office as consulting engineer at 629 Den- 
ham Building, Denver, Colo. 


R. R. LiTentser, for a number of years 
chief engineer of tests for the Ohio State 
Department of Highways, has accepted 
the position of director of engineering for 
the New York Crushed Stone Association, 
with headquarters in Albany, N.Y. 


R. B. JENNINGS recently resigned as 
chief designing engineer of the division of 
sewerage relief of the Columbus (Ohio) 
city engineer’s office to become manager 
of the Columbus office of the Trane Com- 
pany, whose main office is in LaCrosse, 
Wis. 

CHARLES H. NICHOLS, consulting civil 
engineer of New York City, has been ap 
pointed executive and technical director 
of the Municipal Housing Authority for 
the city of Yonkers, N.Y. 


Grorce M. Tapiey has been trans- 
ferred from the U. S. Engineer Office at 
Conchas Dam, N.Mex., where he was in 
charge of the design of Conchas Dam, to 
the office of the Chief of Engineers, U.S 
Army, Washington, D.C, 


LEONARD C. HOLLISTER, formerly as- 
sistant designing engineer for the bridge 
department of the California State Divi- 
sion of Highways, has been promoted to 
the position of designing engineer. 


V. V. Matcom has assumed his new 
duties as manager of the Elastite Expan 
sion Joint Department, specialty prod- 
ucts division of the Philip Carey Com- 
pany, Cincinnati, Ohio. 


W. W. CaLpwe tt has resigned from the 
J. G. White Engineering Corporation to 
become vice-president and general man- 
ager of the building construction firm 0! 
Iglehart, Caldwell and Scott, Inc, © 
Broad Street, New York City 


Epwarp C. SB8IBERT, commander, 


C.E.C., U. S. Navy, has been detached 
from his duties at the Bureau of Yards and 
Docks in Washington, D.C., and namec 
officer in charge of construction [or the 
Naval Air Station at Alameda, Cali! 
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ELLIOTT KIMBERLY has resigned as 
cl ngineer on sanitary projects for the 
pWA in Ohio to establish a consulting 
sanitary engineering practice, with offices 
in Columbus, Ohio. 


Harry H. Henpon, who for the past 
two years has been serving as sanitary 
engineer of Jefferson County, Alabama, 
while on leave of absence from the Bir- 
mingham Industrial Water Supply Com- 
mission, has been named head of the re- 
cently enlarged county engineering de- 
partment. 


Harvey D. Srover is now project 
engineer for the bridge department of the 
California State Division of Highways. 
He was formerly designing engineer. 


Ww. T. Ivey, formerly general superin- 
tendent of the Mississippi Division of the 
Peoples Water and Gas Company, has 
been elected a vice-president of that or- 
ganization and will act as general manager 
of the natural gas-distribution systems of 
the company in Mississippi. His head- 
quarters will be in Meridian, Miss. 


G. A. SepGwick, until recently assis- 
tant bridge designing engineer for the 
California State Division of Highways, 
has been made structural engineering asso- 
ciate for the California State Division of 
Architecture. 


A. B. Jones, major, Corps of Engineers, 
U. S. Army, has been transferred from 
Duluth, where he was district engineer, 
to the office of the chief engineer in Wash- 
ington, D.C. 


Grorce N. ScHOONMAKER, formerly 
director of public service in Toledo, Ohio, 
has been appointed to the newly created 
post of chief engineer of the Toledo Water 
Department. 


Cart A. TREXEL, commander, C.E.C., 
U.S. Navy, who has been serving as proj- 
ect manager of the Marine Corps Facili- 
ties Section of the Bureau of Yards and 
Docks, has been assigned to duty as design 
manager of the Bureau in Washington, 
D.C 


FREDERICK K, WING has been appointed 
city engineer of Buffalo, N.Y. Mr. Wing 
has been chief engineer of the Niagara 
Frontier Planning Board since 1935. 


CLaupe P. Owens and W. H. Roor, 
respectively division engineer for the 
Missouri State Highway Department and 
maimtenance engineer for the Iowa State 
Highway Department, have been granted 
a leave of absence to assist in the organi- 
zation of the maintenance division of the 
Texas State Highway Department. 


Cart A. Carson, captain, C.E.C., 
U.S. Navy, is now general inspector and 
procurement officer for public works in the 
san Diego, Mare Island, and Puget 


Sound naval districts, with headquarters 
in San Francisco, Calif. He was formerly 
public works officer for the Mare Island 
Navy Yard. 


BERNARD L. Crozier, chief engineer of 
the Maryland Department of Public 
Works, has been elected president of the 
Maryland Association of Engineers. 


A. H. Castevazo, previously junior 
bridge designing engineer for the Cali- 
fornia State Division of Highways, is now 
assistant structural engineering draftsman 
for the California State Division of Archi- 
tecture. 


CHarLes P. WiLiiaMs has resigned as 
consulting engineer for the National Ir- 
rigation Commission of Mexico to become 
project engineer for the Ambursen En- 
gineering Corporation of New York City. 
Mr. Williams will have entire charge of 
the field work on the Possum Kingdom 
Dam and powerhouse on the Brazos River 
near Mineral Wells, Tex. 


WALTER A. DOANE, who ranks among 
the half-dozen or so oldest members of the 
Society, is still in active engineering work. 
Like his father before him, he was at one 
time city engineer of Meadville, Pa. 
His son, also an engineer, makes at least 
the third generation of engineers in that 
one community. 


Eric FLEMING, until recently engineer 
and architect for the Ambursen Dam 
Company, Inc., of New York City, is now 
structural engineer for Voorhees, Gmelin, 
and Walker, architects of the same city. 


Lee H. HunrtTLey recently resigned 
from the electrical division of the PWA to 
become construction engineer for the Am- 
bursen Engineering Corporation of New 
York City on the Possum Kingdom Dam 
and powerhouse. 


Ravcpo H. CHAMBERS has established a 
consulting practice at 12 East 41st Street, 
New York City. He was formerly vice- 
president of the Foundation Company. 


L. L. HuttTLeston has been appointed 
executive secretary of the Central New 
York State Parks Commission, with 
headquarters in Binghamton, N.Y. 





DECEASED 





James ANDERSON (M. ’29) civil engineer 
of Lake Forest, IIl., died on February 6, 
1938, at the age of 68. He was president 
of the James Anderson Company, which 
he founded in 1891, and trustee of the 
North Shore Sanitary District. Mr. 
Anderson had also served as engineer for 
many towns in the North Shore area, and 
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was county surveyor of Lake County from 
1896 to 1912. 


CHARLES WALTER BEcKER (Assoc. M. 
20) of Amsterdam, N.Y., died on January 
17, 1938, at the age of 46. For over 
twenty years Mr. Becker was in charge of 
the design of large construction projects 
and the supervision of heating, plumbing, 
and electric contracts. For several years 
he served as senior building construction 
engineer for the New York State Depart- 
ment of Public Works, and at various 
times he maintained a private engineering 
practice in Amsterdam. 





The Society welcomes addi- 
tional biographical material to | 
_ supplement these brief notes 
and to be available for use 
in the official memoirs for 
“Transactions.” | 











CHARLES Younc Drxon (M. ’03) en- 
gineer, U. S. Engineer Corps, River and 
Harbor Improvements, Detroit, Mich., 
died recently at the age of 74. In 1892 
Mr. Dixon became connected with the 
Detroit office of the U. S. Engineer De- 
partment, where he remained for the rest 
of his life—as instrumentman, assistant 
engineer, and engineer, successively. His 
work there included the supervision of all 
channel improvements in the Detroit 
River, 


Emmett CLARKE DuNN (Assoc. M. '91) 
city manager of Alexandria, Va., died sud- 
denly on February 13, 1938, at the age of 
76. Mr. Dunn held the position of city 
engineer of Alexandria for almost thirty 
years prior to his appointment as city 
manager in 1934. He directed all public 
improvements made in Alexandria in the 
past forty years, during a period when the 
population of the city was tripled. 


ALFREDO CARLO JANNI (M. '13) con- 
sulting engineer of New York City, died 
there on February 26, 1938, at the age of 
68. A native of Italy, Mr. Janni came to 
this country as a young man and, for a 
number of years, was engaged in bridge 
engineering work for the Southern Railway 
and for the city of St. Louis. In 1918 
the U. S. Shipping Board accepted his 
plan for concrete ships. Mr. Janni was 
credited with having introduced into 
American engineering literature the sub- 
ject of bridges with elastic piers. He was 
a frequent contributor to engineering 
periodicals. 


Joun Younc Jewett (Assoc. M. ’10) 
died at his home in Paso Robles, Calif., 
on February 1, 1938, at the age of 68. 
From 1904 to 1917 Mr. Jewett was a 
cement expert for the U. S. Bureau of 
Reclamation, and later held a similar 
position with the U. S. Bureau of Stand- 
ards. From 1920 until shortly before his 
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death he was testing engineer for the City 
of San Diego, Calif., operating the testing 
laboratory and conducting tests and in- 
vestigations for the city 


ArtHuR Ross KeNnNepy (Assoc. M. 
'27) was killed in an explosion on August 
26, 1937, while in charge of dam construc- 
tion for the Colombian Petroleum Com- 
pany on the Barco Concession. Mr. 
Kennedy, who was 50, spent a number of 
years in Central and South America in 
the employ of the United Fruit Company. 
His work during these years included the 
development of the Guymos District, 
Honduras; the location of the Atlantic- 
to-Pacific railroad in Honduras; and port 
development in Guatemala. 


WritiaAmM ALFRED Lams (M. '20) dis- 
trict engineer for the U. S. Geological 
Survey at Helena, Mont., died on Feb- 
ruary 10, 1938. Mr. Lamb, who was 56, 
had been with the U. S. Geological Survey 
for almost thirty-five years—from 1904 to 
1910 on water-supply investigations, and 
from 1910 until his death as district en- 
gineer at Helena, where he was in charge 
of the Upper Missouri District. 


Atrio Feirx Liparr (M. '30) princi- 
pal assistant to F. R. Harris, Inc., of New 
York City, died in that city on February 
13, 1938, at the age of 48. Born in Sicily, 
Mr. Lipari had lived in this country since 
boyhood. During his connection with 
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F. R. Harris, Inc., which began in 1926, 
he had charge of the design of numerous 
industrial and harbor projects in the 
United States, Russia, and Peru. During 
the war he was attached to the Italian 
Mission as liaison officer, with the rank of 
lieutenant. 


Maurice Arvin Lone (M. '09) presi- 
dent of the M. A. Long Company, of 
Baltimore, Md., died at his home in that 
city on February 27, 1938. He was 62. 
For more than twenty years Mr. Long was 
architect and assistant chief engineer for 
the Baltimore and Ohio Railroad Com- 
pany in charge of the design and con- 
struction of all building work for the sys- 
tem. In 1919 he resigned this post to 
establish the M. A. Long Company, which 
has erected many notable structures. At 
the time of his death Mr. Long was chair- 
man of the Board of Directors of the 
Western Maryland Railway Company. 


Joun Wiiit1am Marks (M. '28) track 
supervisor for the Southern Railway Com- 
pany at Chattanooga, Tenn., died on 
February 20, 1938, at the age of 48. For 
a number of years Mr. Marks was con- 
nected with the Southern Railway Com- 
pany—from 1926 until 1935 as chief of 
party on location. He also was engineer 
and contractor on the construction of a 
railroad in Haiti for the Caribbean Con- 
struction Company. During the war he 
served as first lieutenant and, later, cap- 
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tain of Company “N,” 22d Engineers, 
A.E.F. 

Francis CHARLES McMatn (M. °24), 
who directed the construction of numerous 
railway bridges in the United States ang 
Canada, died in Detroit, Mich., on Feb. 
ruary 13, 1938, at the age of 71. From 
1900 until 1921 Mr. McMath was presi. 
dent of the Canadian Bridge Company, 
of Windsor, Ontario. During part of this 
period (1911 to 1919) he also served as 
consulting engineer for the St. Lawrence 
Bridge Company, Ltd., in connection with 
the cantilever bridge across the St 
Lawrence River near Quebec. He re. 
tired several years ago. 


Grorce Putnam StowiTts (M. '12) 
chief engineer of the inspection division 
of the PWA, Washington, D.C., died on 
March 5, 1938. He was 59. From 1900 
to 1920 Mr. Stowitts was employed in 
varying capacities by the New York Cen. 
tral Railroad Company. Later he main- 
tained a consulting practice in New York 
City, and from 1927 to 1933 he was en- 
gineer in charge of design and construction 
of a new railroad terminal for the Cin. 
cinnati Union Terminal Company. 

JoHN ALEXANDER Low WappeLt (M. 
"81; Hon. M. '37) consulting engineer of 
New York City, died there on March 3, 
1938, at the age of 84. A detailed account 
of Dr. Waddell’s career appears elsewhere 
in this issue 








Changes in Membership Grades 


Additions, Transfers, Reinstatements, and Resignations 


From February 10 to March 9, 1958, Inclusive 








AppiTions TO MEMBERSHIP 


A.serTson, Joun Gitpert (Assoc. M. *°38), 
With Thomas F. Bowe, 110 William St., New 
York, N.Y. (Res., 886 Midland Rd., Oradell 
N.J.) 

AnpERSON, Evertr Gorpon (Jun. '37), Officers, 
Club, Fort Logan, Colo 


Baker, James Monroe (Jun. '38), 2506 Jenny 
Lind St., McKeesport, Pa. 

Barney, Writtam Josnuva, Jr. (Jun. "38), With 
W. J. Barney Corporation (Res,, 103 East 75th 
St.), New York, N.Y 

Bearp, Asner Hamitron, Jr. (Jun. '37), Asst. 
Public Health Engr., State Board of Health, 
Div. of Public Health Eng. and Sanitation, 
Osceola, Mo 

Bowen, Joun Epmunp (Assoc. M. '38), Chf. 
Ener., Great Lakes Steel Corporation, Stran- 
Steel Div., 607 Shelby St., Detroit, Mich. 


Bropericx, Joun Henry (Affiliate, '38), Pres 
and Treas., J. H. Broderick Co., Inc. (Res., 
367 Walnut Ave.), Boston, Mass 

Burke, Harris Huxcey (Jun. '37), Care, U. S. 
Bureau of Public Roads, Reserve, N.Mex 

Buriter, Vapen Reynoips (Jun. 38), R.F.D. 
4, Scotia, N.Y 

CaANNISTRA, StepHen AnTtHONY (Jun. '38), With 
Blum, Weldin & Co. (Res., 2711 Miles Ave.), 
Pittsburgh, (16) Pa. 

Converse, Writtarp Brake (Assoc. M. °'38), 
Field Engr., Buffalo Sewer Authority (Res., 
154 Sanders Rd.), Buffalo, N.Y. 

Cowent, Josern Morsranp (Jun. ‘'38), 4 
Haviland St., Apartment 3, Boston, Mass. 


Cron, Frepertck Wittram (Assoc. M. '37), 


Asst. Engr., U. S. Bureau of Public Roads, 
732 Quapaw Ave., Hot Springs, Ark. 

CUNNINGHAM, Murray Hunt (Jun. °37), With 
Humble Oi! & Refining Co., Anderson Hotel, 
Crowley, La. 

Dana, Forest Cuartes (M. °38), Prof., Gen. 
Eng., lowa State Coll. (Res., 428 Lynn Ave.), 
Ames, lowa. 

DeGrove, Russert Henry (Assoc. M. ‘38), 
Asst. Civ. Engr., Robert M. Angas, Box 358, 
Jacksonville, Fla. 

DeWan, THomas Paut (Jun. 38), 402 East 
Chalmers, Champaign, Ill. 

Dewey, Jon Marton (Jun. '37), Dist. San. 
Engr., Dist. Health Office, Salem, Mo. 





TOTAL MEMBERSHIP AS OF 
MARCH 9, 1958 


EPI Pe 5,647 
Associate Members....... 6,162 

Corporate Members.. 11,809 
Honorary Members...... . 24 
SR cat cuds 4< he Penk 3,677 
ce idenee nthe 78 
PR. re dee nes on akeba l 

, eye 15,589 











Epwarps, Maxwett CHartes (Jun. '38), 608 
East 4th St., Brooklyn, N.Y 


Evans, Joun Carityie (M. 38), Chf. Engr. 
The Port of New York Authority (Res., 38 
East 37th St.), New York, N.Y. 


Fevvouris, Joun Harry (Jun. '37), 17 Holly St 
New Bedford, Mass. 


Fink, Howarp Liewettyn (Jun. °37), Care, 
U. S. Bureau of Reclamation, Cavecreek, Ariz 


Forses, Rosert (Jun. '37), Junior Civ. Engr, 
TVA (Res., 110 Hill Top Lane), Norris, Tenn 


Gritson, W. Irvine (Assoc. M. "38), Brownsville, 
Tex. 


Gorr, Wayne Leroy (Assoc. M. '37), With U.S 
Lighthouse Service, Box 136, Buffalo, N.Y 


Gusc1o, Francis Josera (Assoc. M. '38), Asso- 
ciate Engr., National Park Service (Res., 3125 
Alvis Ave.), Richmond, Va. 


HartMan, Orro Cares (Assoc. M. '38), Engr., 
U. S. Engrs., 2819 South East Stevens 5t., 
Portland, Ore. 

Hastincs, Greorce Cort (Jun. '38), 406 Nay 
mut St., Menasha, Wis. 

Heap, Howarp Lewis (Jun. °37), Asst. Eng 
Draftsman, Bureau of Indian Affairs, 616 West 
Coal Ave., Albuquerque, N.Mex. 

Josuscn, Frep Henry (Jun. '37), 1202 Church- 
man Ave., Indianapolis, Ind. 

KAMMERER, Rupotpm Mrrcsert (Jun. '37) 
Westhampton Beach, N.Y. 

Keurey, Corr C. (M. '38), Chf. Field Engr and 
Asst. Supt. of Constr., Tennessee Coal Iron 
& R.R. Co. (Res. 530 Ridgeway Rd), 
Fairfield, Ala. 

Keisn, LAwrence Joun (Jun. '37), 1566 State 
St., Salem, Ore. 
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ex, Lours Frank (Jun. '37), 152 West 
Millan St., Cincinnati, Ohio. 

K iscn, W. Carvin (Assoc. M. °'38), Res. 


r., Bridge Dept., State Div. of Highways, 
6, Fortuna, Calif 


ram, ROWLAND eee (M, '38). Associ- 


Kins i ot., Civ. Eng., Oklahoma Agri. and Mech 
Res., 215 Melrose Drive), Stillwater, 
Kiunx, Joun Benepicr (M. °38), Vice-Pres., 


I Continental Bitumen Co. (Res., 222 
Dartmouth Drive), Toledo, Ohio. 

Krart, E_mer ALEXANDER (Jun. °37), 6545 
Seuth Union Ave., Chicago, IIL. 

Lareo, Knroutr (Jun. "38), Care, Consolidated 

-ravel Co., Jonesboro, Ark. 

.wray, Georce SYLVESTER (Jun. '37), 499 
West 133d St., New York, N.Y. 
LescuTanas, Apovpn (Jun. '38), 1371 St. Marks 
, Brooklyn, N.Y. 

LeonaRD, RayMonp Wes ey (Jun. '38), j Paneer 
Ener., Water Resources Branch, U. 5 
logic al Sereey, 220 Post Office 'Bldg., ” Ashe- 
ville, N.C. 

Lewrs, STaANLey JosepH (Jun. '37), Anderson 
Hotel, Crowley, La. 

MacLean, Epwarp ArcHnisBaLp (M. '38), Rose 
Polytechnic Inst., Terre Haute, Ind. 

McManon, JAMES EMMET (Assoc. M. ‘38), 
Care, State Bridge Dee. 806 California State 
Bidg., Los Angeles, Calif. 

Macurre, GeorGe CamMpBeLL (M. °38), Engr., 
Coverdale & Colpitts, 120 Wall St., 23d Floor, 
New York, N.Y 

Macuire, WALTER JosepH (Jun. '37), 2051 West 
Grand Boulevard, Detroit, Mich. 

MatsH, Pee Fupce (Jun. '37), Apartment 
27, Y.M.C.A., Anderson, Ind, 

MERCADO ¥ DE AGUILAR, FRANCISCO VAZQUEZ DEL 
M. °38), Executive ‘Commr., Comisién Na- 
cional de og of Mexico, Campeche 262, 
Mexico, D.F., Mexico. 

MoOREHEAD, mansene Lestiz, Jr. (Jun. °37), 
With Morehead-Frederickson Co., 217 Dows 
Bldg., Cedar Rapids, Iowa. 

Myers, Epwin DseMonp (Jun. '37), Box 134, 
Rockledge, Fla. 

Ormssy, Orvitte Henry (Jun. '37), 578 Madi- 
son St., Gary, In 

Ratt, DonaLp Myron (Jun. °37), Apprentice, 
Gen. Chemical Co. (Res., 17 Franklin Ave.), 
Claymont, Del. 

Reeve, Joun Orson (Jun. '37), Junior Engr., 

S. Forest Service, 551 Columbia Ave., 
Pomona, Calif. 

RirrMan, Henry THomas, Jr. (Jun. *37), Care, 
Acme Explosives Co., 612'/2 Ohio St., Terre 
Haute, Ind. 

Roserts, KENNETH Linpsgy (Assoc. M. '38), 
Associate Conservationist, U. S. Forest 
Service (Res., 335 Prospect St.), New Haven, 
Conn. 

Rocaiin, Srpney (Jun. °38), Structure Insp., 
State Highway Dept., 1542 West Adams, 
Phoenix, Ariz. 


Roescn, Tusorpum (Assoc. M. '38), Draftsman 
and Designer, State Highway Comm., Bridge 
Dept. and Building Div. (Res., 934 East 
57th St.), Indianapolis, Ind. 


SANTENBACHER, WiLtIAM Paiirp (Jun. °37), 
Engr., Forster-Wernert-Taylor (Res., 3714 
Willys Parkway), Toledo, Ohio. 

Scnoter, WALTER, Jr. (Jun. '37), 1114 State St., 
La Fayette, Ind. 

Scnotes, Tuomas Francis (Jun. °37), Asst., 
Eng. Corps., P.R.R., 515 North 13th, Harris- 
burg, Pa. 

Serrz, Braptey Georce (Jun. °'38), Junior 
Engr., U. S. Engr. Office, 27 Willard St., 
Binghamton, N.Y. 

SicnTs, Ernesr Ear (Jun. '37), 732 South 15th 
St., Lincoln, Nebr. 

Smurson, Wittram McCray (Jun. °37), Care, 
Armour Inst. of Technology, 3300 Federal 
St., Chicago, II. 


SOLANDER, ARVO AXEL (Jun. '38), Engr., Samuel 
~s E llsworth, 457 Washington St., Newton, 


STONS, THERON BURNHAM (Jun. '37), Foreman, 
State Highway Dept., Yakima, Wash. 


SUMNER, Lestre Granam (M. °38), Engr. of 
Bridges and Structures, State Highway Dept., 
Hartford (Res., 36 Middlefield Drive, West 
Hart! wd), Conn, 


Ts “PSoN, GrorGe Roperc (M. ‘37), Cons. 
I and Budget Director State of Michigan 
3437 Edison Ave.), Detroit, Mich. 


\, Samuet Hype (Assoc. M. '37), Engr., 


Federal Power Comm. (Res., 3515 R St., 
N. W.) Washington, D.C. 


Veice., Louis Wacter (Jun. '38), County Engr, 
Stark County; City Engr., Dickinson, N.D 


WaLKER, James Marr (Jun. '38), Office ade. 
Tarrant County, Care, County Engr. Dept., 
Court House, Fort Worth, Tex. 


Walker, WittiamM Serron (Jun. '37), Prof. 
Structural Eng. Dept., Linsly Inst. of Tech- 
nology, Wheeling, W.Va. 


WEATHERBY, MARION Everette, Jr. (Jun. °37), 
Asst. Eng. Draftsman, TVA, 2513 Parkview 
Ave., Knoxville, Tenn. 


ZeIcGLeR, Witt1aAM Lewis (Assoc. M. '38), 302 
East Broad St., Bethlehem, Pa 


MEMBERSHIP TRANSFERS 


anew Eric Atexis (Jun. '28; Assoc. M. 
32; *38), Asst. Engr. in Chg. of Sewers, 
Dept. - Public Works, City Hall (Res., 85 
Rockledge Ave.), White Plains, N.Y. 


ASHBRIDGE, Wuitney (Jun. °26; Assoc. M. 
Nn 610 Real Estate Trust Bldg., Philadelphia, 
a. 


Cospurn, CHARLES LyMAN (Assoc. M. '29; M. 
‘38), Associate Civ. Engr., Met. Dist. Water 
Supply Comm., 20 Somerset St., Boston 
(Res., 31 Perey Rd., Lexington), Mass. 


Cocco, Micuet ANnGet (Assoc. M. '28; M. '38), 
224 West 57th St., New York, N.Y. 


Cook, Ropert EvTon (Jun. ’30; Assoc. M. '37), 
Asst. Engr., U. S. Geological Survey, Room 3, 
U. S. Court House, Santa Fé, N. Mex. 


Crow, Tuomas Orno (Jun. ’30; Assoc. M. '37), 
a Bridge Constr. Engr., State Div. of 
~~ Aad Bridge Dept., Box 773, Red Bluff, 

ali 


Donerty, CHARLES Francis (Jun. '27; Assoc. 
M. °'37), Prin. Engr., WPA, under Public 
Works Officer, New York Navy Yard, Brooklyn 
(Res., 52 Jefferson St., Nyack), N.Y. 


EnGe., Harry Joun (Jun. "26; Assoc. M. '38), 
Asst. Engr., odjeski & Masters, State St. 
Bidg., Harrisburg, Pa. 

Gouzk, Atrrep Ruportr (Jun. "32; Assoc. M. 
*38), Superv. Engr., CCC, U. S. Bureau of 
Reclamation, Dept. of the Interior, Washing- 
ton, D.C. (Res., 152 Custer Rd., Bethesda, 
Md.). 

Gonower, James Minnick (Jun. '27; Assoc. M 

*38), Cons. Engr. (Thos. W. Mar- 
shail & James M. Gongwer), 1147 Connecticut 
Ave. (Res., 853 Van Buren St., N.W.), 
Washington, D.C. 

Grme, LeonaRD (Jun. "28; Assoc. M. '38), 
Structural tsman, Hamilton Bridge Co. 
(Res., 145 Hess St., South, Apartment 11), 
Hamilton, Ontario, Canada. 

Hein, Peter Leo (Assoc. M. "19; M. '38), 
(Lieberman & Hein), 190 North State St., 
Chicago, Ill. 

eeeqee. NosLe hateg 1AM (Jun. '35; Assoc 

*38), Asst. Engr., Ss. Geological Survey, 
636 Security Mutual Vide, (Res., 54 Orton 
Ave.), Binghamton, N.Y. 


Huser, Eart RaymMonp (Jun. 24; Assoc. M. 
‘29; M. '38), Bridge Engr., Region 5, U. 8. 
Forest Service, Phelan Bldg., San Francisco, 
Calif. 


HUuFrIne, Wassese 5 Byrp (Jun. "32; Assoc. M. 
*38), Associate Highway En and Bureau 
Mgr., State-Wide ~ | anning Survey, 
Bureau of Public Roads, U. S. Dept. of Agri- 
culture, Box 614, Cheyenne, Wyo. 


HucuHes, Leaton Lewis (Jun. ‘33; Assoc. M. 
°38), Structural Designer, lowa-Illinois Power 
& Light Co. (Res., 1204 North 8th), St. 
Louis, Mo. 


Huts, ALBERT VAN ARNAM (Jun. '31; Assoc. 
M. °38), Engr., oe: Hyland, 621 Fifth 
Ave., New York, N.Y. (Res., 16 Lexington 
Ave., Greenwich, Conn.) 


Kennepy, GeorGs Donatp (Assoc. M. '26; 
M. °37), Deputy State Highway Commr., 
State Highway Dept., Lansing (Res., 225 
Chesterfield Parkway, East Lansing), Mich. 


McGrew, Epwarp Josepnus, Jr. (Jun. °27; 
Assoc. M. "33; M.’38), Deputy Commr., Dept. 
of Public Works, City of New York, Room 
1800 Municipal Bldg., New York, N.Y. 


MINEAR, Viroit Lutruer (Assoc. M. °30; M 
"38), Associate Engr., U. S. Bureau of Rec- 
lamation, Room 440 U. S. Customs Bldg., 
Denver, Colo. 


Moore, NorRMAN Ropert (Jun. '28; Assoc. M. 
'B1; M. '38), Engr., U. S. Engr. Office, Vicks- 
burg, Miss. 


NeBWMARK, NATHAN MortTimore (Jun. ‘34; 
Assoc. M. ’38), Research Asst. Prof., Civ. Eng., 
Univ. of Illinois, 119 Materials Testing Labora- 
tory, Univ. of Illinois, Urbana, II. 
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Nosie, Mont CacGiey (Assoc. M. '26; M. '38), 
Gen. Mgr., The W. Q. O'Neal! Co. of Illinois, 
631 Princeton Ave., Springfield, Ill. 

Norton, Irwin Gitpert (Assoc. M,. ‘31; M 
"38), Cons. Engr. and Archt., Walter F. Schulz, 
870 Shrine Bldg., Memphis, Tenn. 

PerKINS, Henry Harvie (Jun. '25; Assoc. M 
"38), Dist. Adviser, Bureau of Air Commerce 
Airport Section, U. S. Dept. of Commerce, 
Washington, D.C 

Roserts, Evtiorr BurGcess (Jun. '22; Assoc 
M. '27; M. °38), Hydrographic and Geodetic 
Engr., U. S. Coast and Geodetic Survey, 
Washington, D.C 

ROSENBERG, SaMuEL (Assoc. M. '27; M. °38), 
Res. Engr., State Dept. of Public Works, 122 
West Main t- Babylon (Res., 142 Caryl Ave., 
Yonkers), N Y. 

Scnutz, Max Apo.r (Assoc. M. "29; M. 38), 
Structural Engr., Great Lakes Steel Corpora- 
tion (Res., 512 West Grand Boulevard), De- 
troit, Mich. 

Sean, DurraytaL SomcHAND (Jun. "31; Assoc 
M. ’37), Asst. Engr., G. B. S. Rys., Mehsana 
(North Gujrat), India. 

Srewartr, WittiaM Pauw (Jun. '28; Assoc. M 
*38), Senior Constr. Insp., State Dept. of 
Highways, 1427 Chew St., Allentown (Res., 
1036 Hampden Boulevard, Reading), Pa. 

THOMPSON, Joun Cavett (Jun. '33; Assoc. M 

38), Associate Engr., U. S. Bureau of Recla- 
mation, Marshall Ford Dam, Tex. 

TuHurper, Paut (Jun. '33; Assoc. M. '37), Sart. 
Engr., Panhandle Dist., State Dept. of Public 
Health, Box 243, Guymon, Okla. 

Tmty, Ray Virci (Assoc. M. '28; M. °37), 
Cons. Engr. (Wood, Walraven & Tilly), 3221/; 
South 6th St. (Res., 1608 Noble Ave.) 
Springfield, Ill. 

ULRIcH, FRANKLIN Peter (Assoc. M. ‘30; M. 
*38), Chf. Seismological Field Survey, U.S 
Coast and Geodetic Survey, 75 Appraisers 
Bldg., San Francisco, Calif. 

UppyKke, GerRaLtp AustTIN (Jun. ‘30; Assoc. M. 
'37), Chf. Draftsman, Atlantic, Gulf & Pacific 
Co., Box 626, Manila, Philippine Islands. 

VANDERHOUT, WILLIAM (Jun. '28; Assoc. M 
*38), Sales Engr., The Austin Co., 19 Rector 
St., New York, N.Y. 

West, Gorvon Russeit (Assoc. M. '30; M 
"38), Reclamation Engr., Mo. Pac. Lines, 
Houston, Tex. 

WiepennogrerR, Evcar Pau (Jun. '30; Assoc. 
M. '38), Asst. Prof., Civ. Eng., Michigan Coll. 
of Min. and Technology, Houghton, Mich. 

Wiis, WiLitaM Prey (Assoc. M. '23; M. '38), 
Chf. Engr., Baytown Refinery, Humble Oil & 
Refining Co., Main Office Bldg., Humble Co., 
Baytown, Tex. 

Zack, Samugt ISapoR Asses. M. '30; M. °38) 
San. Engr., Filtration E mm a Corporation. 
10 East 40th St., New 


REINSTATEMENTS 
Fisuer, JAMes CLARENCE, Assoc. M., reinstated 
Feb. 15, 1938. 
Gipcey, Louris Pau, Jun., reinstated Feb. 10, 
1938. 


Grigve, Joun, Assoc. M., reinstated Mar. 7, 
1938. 


Oak Ley, THomaS Denton, Assoc. M., reinstated 
Feb. 28, 1938. 


PeTers, WILLIAM FREDERICK, Assoc. M., rein 
stated Feb. 28, 1938. 


RESIGNATIONS 


Acpger, ALBERT, Jun., resigned Mar. 1, 1938. 


Benway, Percy Leroy, Assoc. M., resigned 
Mar. 4, 1938. 


Coutcuer, GeorcGe Epwin Bonun, M., re- 
signed Feb. 24, 1938. 


Cresson, WILLIAM James, Jr., Jun., resigned 
Feb. 17, 1938 


KLatTzKo, WILttaM, Jun., resigned Feb. 9, 1938 


Lovison, Ben Howe, Assoc. M., resigned Feb. 
9, 1938. 


Morton, Carroitt Tracy, Assoc. M., resigned 
Feb. 14, 1938. 


TARNAY, Joserpm, Assoc. M., resigned Feb, 14, 
19 


Titus, Hersertr Cuase, Affiliate, resigned Feb 
24, 1938. 


WuHite, oe Comty, Assoc. M., resigned Feb. 
23, 1938. 


Woop, Rosert JuLian, Assoc. M., resigned Feb 
15, 1938. 


Zuty, Herpert Cari, Jun., resigned Mar. 3, 
1938. 
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upon the opinions of those who know the applicant personally as 
reject all applicants for admission or for transfer. In order to well as upon the nature and extent of his professional experience. 
determine justly the eligibility of each candidate, the Board must Any facts derogatory to the personal character or professional 
depend largely the reputation of an applicant 


membership for information. MINIMUM REQUIREMENTS FOR ADMISSION should be promptly commu. 
nicated to the Board. 


The Constitution provides that the Board of Direction shall elect or 


upon 


Every member is urged, iii . Simei 
therefore, lo scan carefully Grave GENERAL REQUIREMENT Ace Active CHARGE oF Communications relating 
the list »f candidates pub ee = to applicants are consid 

he « ce “ales ad os ons 
; Y 4 in C BSeesher Qualified to design as well as _ $9 wenn? 5 years of im- ° PP ‘ ered 
lished eae h mont in IVIL to direct important work oy <y portant work strictly confidential. 
ENGINEERING and lo furnish _ The Board of Directi 
the. Boond th aie or Gepeemte Qualified to direct work 27 years 8 years* 1 year 0 ait a eh. ae 
oar we data wnt we n vn appli- 
may a id ¥ delermin med the Junior Qualified for sub-professional 20 years? 4 years® cations ays a trom 
eligibility of any applicant. residents of North America 
. 2 : Qualified by scientific acquire- . ° . . 

It is especially urged that Affiliate ments or practical experience 35 years 12 yearst 5 years of im until the expiration of 530 
a definite recommendation as to cooperate with engineers portant wor days, and from non-residents 
to the proper grading be Fellow Contributor to the permanent funds of the Society of North America until the 


expiration of 90 days from 
the date of this list. 


* Graduation from an engineering school of recognized reputation is equivalent to 4 


years of active practice 
t Membership ceases at age of 33 unless transferred to higher grade. 


given in each case, inasmuch 
as the grading must be based 


The fact that applicants refer to certain members does not necessarily mean that such members endorse. 


Garinc, Merte Warp, Oakland, Calif. (Age Huntington, T. C. 


24.) Refers to H. H. Bruck, C. G. Hyde. 


ADMISSIONS 26.) Refers to W. C 


Rarcar, Josern Lowett, Harlem, Mont. (Age 
Asst. Engr. (Civ.), with U. S. Engr. GtRanD, Joun Goopman, Phoenix, Ariz. (Age Lestig, ALEXANDER, Edinburgh 4, Scotland 
Office. Ft. Peck Dist. Refers to T. B. Larkin, 31.) Designing Engr., Showlow irrigation (Age 27.) Asst. Engr. with J. & A. Leslie & 
N. T. F. Stadtfeld. Dist. Refers to S. A. Erickson, F. eid, Civ. Engrs., Edinburgh, "Scotland. 
', a Housholder, WwW. Refers to A. Gibb, G. Richards, B. W. Tawse 


man, A. F. Harter, 
Johannessen, M. R: Keefe, G. M. Kilcarr, 
H. S. Reed, L. A. Robb. 


Gvostrer, Artuur Srears, Norris, Tenn. 


(Applies in accordance with Sec. 1, Art. I, of 


Bickrorp, Kennere Kevin, San Francisco, 
the By-Laws.) 


Calif. (Age 24.) Jun. Bridge Engr. and 


Inspector on Railroad Construction, San 
(Age Loup, Epwarp INMAN, Jr., Weymouth, Mass 


Francisco-Oakland Bay Bridge. Refers to ; ARTE ; 
E. C. Flynn, G. L. Sullivan, H. Whipple. a = rvA . Norris re" — to (Age 22.) Jun. Eng. Aid, Commonwealth 
Brinocnam, Witt1aAM Freperic, Denver, Colo. < D. aianee a Rr daiter : L “Tyler, R S +. ——a Refers to H. P. Burden, 

(Age 44.) Engr. with U s Bureau of Rec- White. pera oe “7 -aaaog o i. WEREE. 
lamation. Refers to H. K. Barrows, K. B. : Lyev., Herserr Leste, Palo Alto, Calif. (Age 
Grinox, Peter, New York City. (Age 21.) 28.) Refers to S. B. Morris, L. 'B. Reynolds, 


Keener, E. W. Lane, E. A. Moritz, R. A. See, 


B. W. Steele. E. L. Soule, E. C. Thomas, J. B. Wells. 


Refers to W. Allan, R. E. Goodwin. 
Dallas, Tex. (Age 





Brices, Arrtuur Aven, Bryan, Tex. (Age 26.) Harcu, Grirrin McFie, Jr., 
Refers to J. T. L. McNew, J. J. Richey. 29). Sen. Baer. end Aut Chf., Inspection McInnis, Joun Lawson, Jr., Birmingham, Ala. 
, and San. Div., Public Health Dept. Refers (Age 22.) Refers to 'B. W. Pegues, F. F. 
BRINKLER, Joun Stancey, Buffalo, N.Y. (Age to J. T. Conroy E. Couch, G. E. Franklin Pillet. 
32.) Topographic Draftsman, War Dept., K. F. Hoefle, J. T. L. McNew, J. A. Orr, J. J. Mappen, Wiitram Francis, Cortland, N.Y 


U. S. Engr. Office. Refers to R. W. Burpee, 
L. L. Davis, G. Gilboy, E. Mirabelli, D. Pea- 
body, Jr., G. E. Russell, H. C. Woods. 


Burnnam, Atonzo Knowttron, Dumont, N.J. 
(Age 47.) Div. Engr., Atlantic Div., Great 
Lakes Dredge & Dock Co. Refers to F. R. W. 
Cleverdon, W. P. Feeley, E. P. Goodrich, 
E. B. Snell, R. N. Spooner, C. E. Trout. 


Burton, James Epwarp, Topeka, Kans. (Age 
30.) Associate Engr., Highway Planning 
Dept., Kansas State Highway Comm. Refers 
to C. M. Barber, H. D. Barnes, T. E. Burton, 
W. K. Dinklage, R. D. Finney, H. M. Swope. 

Cascino, Davip Dominic, Garfield, N.J. (Age 
24.) Structural Engr. with Foster-Wheeler 
Eng. Corporation, New York City. Refers to 
A. M. Erkinson, C. L. Harris. 

Cotiins, Howarp WiiitaM, Port Arthur, Texas. 
(Age 22.) Draftsman, The Texas Co. Refers 
to P. Campbell, Jr., L. B. Ryon, Jr., W. E. 
White. 

Cuuirry, Martin Josern, Jr., Arlington, Mass. 
(Age 28.) Engr. with Earl C. Magoun, Contr. 
Refers to C. R. Bliss, L. Gurney, G. S. Hewins, 
O. H. Horovitz, H. Nawn. 

Davies, Samuret Lapp, Morrilton, Ark. (Age 
23.) Engr. Arkansas State Board of Health. 
Refers to N. B. Garver, W. R. Spencer. 


Drake, Grisert Georoe, Seattle, Wash. (Age 
27.) Refers to F. B. Farquharson, R. G. 
Hennes, A. L. Miller, C. C. More, F. H. 
Rhodes, Jr. 

Fox, Roserr Waxpo, Fort Smith, Ark. (Age 
38.) Project Engr., Land Development Sec., 
Land Utilization Div., Bureau of Agricultural 
Economics, U. 5. Dept. of Agriculture. Refers 
to J. H. Gardiner, J. F. W. Gebhardt, H. E. 
Nunn, J. R. Rhyne, T. B. Shertzer, R. von 
Fabrice, W. L. Winters. 


Richey, A. P. Rollins, C. E. Sandstedt. 


Hesert, Grecory MacDonatp, Tulsa, Okla. 
(Age 26.) Refers to W. C. Huntington, 
J. Vawter. 


WrittaM 3 Josepn, gee og A City 
Mo. (Age 35.) Constr. Engr. with Wabash 
Ry. Co., St. Louis, Mo. Refers to R. B. 
Brooks, B. L. Brown, R. H. Ford, E. M. Hast- 
ings, W. A. Heimbuecher, A. Lewald, R. L. 
Longshore, F. E. Morrow, J. H. Porter, E. O. 
Sweetser. 


Hein, Watter Epwarp, St. Charles, Ill. (Age 
24.) Refers to J. J. Doland, W. C. Hunting- 
ton, G. W. Pickels, T. C. Shedd, J. Vawter, 
Cc. C. Wiley. 

Hurcuines, Joun Bacon, Jr., Asheville, N.C. 
Age 57.) With Chas. BE. Waddell on hy- 
draulic studies for TVA. Refers to J. S. 
Bowman, L. M. Cox, W. R. Crute, J. Dave, 
R. J. Rosenberger, C. E. Waddell. 


Ricwarp Bett, Jobstown, N.J. 
Research Engr., . S. 

Refers to G. E. Beggs, W. R. 
A. Robb, E. K. Timby, T. H. 


Heptey, 


HUTCHINSON, 
(Age 29.) 
Foundry Co. 
Conard, L. 
Wiggin. 

(Age 26.) 


Krawirz, Ira, Rock —_ Til. 


Engr., U. S. Engr. ‘ew Refers to 
- oo Holloway, J. E. Jewett, A. Vagtborg. 
Kreivo, Atsert A, Urbana, Ill. (Age 23.) 
Refers to J. S. Crandell, J. J. Doland, A. 
Epstein, W. C. Huntington, G. W. Pickels, 
T. C. Shedd, J. Vawter. 
LAMBERT, Howarp WittramM, Weeks, Nev. 
(Age 27.) Acting Supt., U. S. Dept. of In- 


by <- to F. L. 
. Fales. 


terior, Div. of Grazing. 
Bixby, H. P. Boardman, J. C 


Larson, Bernt Oscar, Champaign, Ill. (Age 
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(Age 40.) Engr. with Carl W. Clark, Archt 
Refers to F. A. Barnes, G. F. Fisk, M. E. 
Gilmore, W. W. Johnston, A. S. Tuttle, C. L. 
Walker. 


Marcus, Lawrence Rocers, Urbana, Ill. (Age 
24.) Refers to J. J. Doland, W. C. Hunting 
ton, F. E. Richart, T. C. Shedd, J. Vawter 


Munson, Georce PoInpexTER, Jr., Mt. Vernon 
Tex., (Age 30.) Asst. Res. Engr., Texas 
State Highway Dept. Refers to L. D. Caba 
niss, C. &: Cagle, F. M. Davis, M. Hannah 
A. D. Hutchinson, J. E. Pirie. 


Parme, Atrrep Lucien, Binghamton, N.Y 
(Age 28.) Asst. Engr., U. S. Army Engrs 
Refers to W. B. E. Anthony, P. C. Gillette 
E. M. Graf, W. L. Kuehnle, G. R. Williams 


Pitner, Roy Muircnetr, Jr., Houston, Tex 
(Age 25.) Chainman, Stanolind Oil & Gas 
Co. Refers to L. B. Ryon, Jr., C. F. Wedding- 
ton. 

Poots, Wirt1am Crayton, Port Arthur, Tex 
(Age 33.) Test and Records Engr., The Texas 
Co. Refers to P. Campbell, Jr., M. Halpern, 
C. M. Harless, H. C. Hose, W. C. Mundt. 


Raucn, Henry Atsert, Dayton, Ohio. (Age 
26.) Civ. Engr. with National Cash Register 
Co. Refers to C. & Belz, E. O. Brown, J. J 
Chamberlain, Jr., G. V. Clow, B, T. Schad. 


Reece, Kemp ‘au New York City. (Age 
34.) Asst. Engr., Phoenix Eng. Corporation 
Refers to D. W. Cole, N. B. Jacobs, A. T 
Larhed, W. S. Merrill, M. B. Moore, Jr., C. N 
Phillips, M. R. Scharff. 

ReEICKERT, Freperick ARTHUR, New Haven 
Conn. ‘(Age 30.) Refers to C. T. Bishop, 
H. Cross, D. P. Krynine, T. R. Lawson, H. 0 
Sharp. 


Reiss, Brooklyn, N.Y. (Age 3 


Louts, 
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Vo. 8 Nos 


of Field Forces with WPA. Refers to 
. Dick, W. J. Gillen, D. W. Krellwitz, R. T. 
; er, F. G. Parisi. 


Ben Bone, New York City. (Age 21.) 
R to W. Allan, R. E. Goodwin, J. C. 
k un. 

. Cyartes Otrver, Jr., North Plainfield, 
NI Age 35.) Instructor in Civ. Eng., 
( r Union, New York City. Refers to 
| Dawson, J. S. Dodds, F. E. Foss, H. K. 
preston, P. P. Rice, W. C. Taylor, D. S. Trow- 


a Loutrs, Bronx. N.Y. (Age 26.) Refers 
r'S Crandell, T. C. Shedd, J. Vawter. 


. Tuomas Dicxrnson, New York City. 
sce 58.) Chf. Constr. Engr., George A, 
Fuller Co. Refers to H. G. Balcom, F. N. 
Renedict, W. R. Hillyer, C. S. Proctor, N. A. 
Richards, H. V. Spurr, T. K. Thomson. 


Gyea, CARTER LAURENCE, Flushing, N.Y. (Age 
| Civ. Engr. with Frederick Snare Cor- 
poration. Refers to A. A. Chamberlain, H. 
Rnelander, T. R. Lawson, G. E. F. Lund, 
H. O. Sharp, L. E. Stephenson, E. R. Wise- 


man 
SyeaHAN, HaRotp Vose, Somersworth, N.H. 
“(Age 56.) Member of firm, and Treas., 
Ames-Sheahan, Inc. Refers to E. W. Bowler, 
H. M. Bryant, G. W. Case, J. W. Childs, F. E. 
Everett, G. A. Sampson. 


SuicuTeR, FRANCIS BENJAMIN, Kansas City. 

Mo. (Age 33.) Civ. Engr. with U. S. Engr. 
Dept., Kansas City, Mo., Dist., Missouri 
River Div. Refers to G. B. Archibald, W. 
Gerig. G. A. Hathaway, D. H. McCoskey, T. 
Merriman, C. W. Sturtevant. 


Syrrn, JoHN EDWARD, Marion, Mass. (Age 
9) Redman and Chainman, Stone & 
Webster Constr. Co. Refers to H. P. Burden, 
R. W. LeFavour, F. N. Weaver. 

SopwarR, Grorce EpwIn, Jr., Fresno, Calif. 
Ave 24.) Refers to L. B. Reynolds, H. A. 


Williams 


Srepre, Joun Jay, Chicago, Ill. (Age 51.) 
Fner. of Structural Design, Board of Local 
Improvements. Refers to J. D’Esposito, A. 
Engh, G. Jeppesen, C. C. Muhs, E. Weide- 
mann 


Srickte, SaMuEL Dark, Brooklyn, N.Y. (Age 
yy Asst. Div. Engr., Atlantic (N.Y.) 
Div., Great Lakes Dredge & Dock Co. Refers 
to L. L. Davis, W. P. Feeley, E. B. Snell, C. E, 
Trout, H. C. Woods. 


Swrsuer, Lours Mearns, Williamstown, W.Va. 
Age 23.) Refers to R. P. Davis, W. S. 


Downs 


Tromas, Ratpa G, Los Angeles, Calif. (Age 
53 Dist. Engr., Dept. of Bldg., Los Angeles 
County, Calif. Refers to S. B. Barnes, C. N. 
Dirlam, W. J. Fox, E. Maag, W. E. Wilson. 


Travis, CHartes Frencn, New York City. 
Age 30.) Asst. and Associate Engr., North 
Atlantic Div., U. S. Engrs., being Asst. to 
Chf. of Flood-Control Sec. Refers to C. E. 
Roesch, T. S. Burns, F. B. Harkness, T. T. 
Knappen, E. L. Winslow, Jr. 


Tyavrskt, Epwarp Apam, Schenectady, N.Y. 
Age 26.) With Town of Rotterdam in charge 
of engineering. Refers to W. W. Chadsey, 
E. Devendorf, W. C. Taylor. 


Vatentine, Craupe Henry, Brooklyn, N.Y. 
(Age 48.) Deputy Tax Commr. Refers to 
W. Burton, J. J. McGinley, S. Negrey, W. C. 
Rohdenburg, L. S. Stiles, T. K. Thomson. 


Voverntr, Harry, Jamaica, N.Y. (Age 35.) 
Associate Engr., WPA. Refers to A. M. 
Anderson, L. M. Charm, M. E. Gilmore, A. K. 
Johnson, A. B. Kozma, R. S. Raaberg, E. W. 
Wolf 


WatpenMarerR, BerRNwaRDT ALBERT, Fayette- 
ville, N.C. (Age 42.) State Field Engr., 
North Carolina WPA., Raleigh, N.C. Refers 
to L. T. Andrus, O. B. Bestor, F. Coffman, 
J. G. Coxetter, C. L. Mann, J. D. Spinks. 


Warren, FRANK MANLEY, Jr., Portland, Ore. 
Age 22.) Statistical Engr. with Portland 
Gen. Electric Co. Refers to J. P. Newell, 
J. H. Polhemus, W. L. Sharp. 


Wartaker, Ropert Lynn, Fort Wayne, Ind. 
Age 36.) Constr. Engr., Gen. Elec. Co, 
Refers to L. T. Ericson, A. S. Forster, L. M. 
Gram, H. E. Riggs, R. E. Simpson, J. W. Wopat. 


WhitTIncton, Russert Rowe, El Paso, Tex. 
32.) Constr. Engr., Gen. Eng. Dept., 
El Paso, with American Smelting & Refining Co. 
Refers to S. F. Crecelius, R. G. Hosea, L. M. 
awson, T.G. M . Carthy, V. J. Von Schoeler, 
W. A. Von Schoeler. 


W OFFENDEN, RuicHarRD, Keighley, Yorkshire, 
K, sland. (Age 38.) Asst. Engr., Borough of 
‘ghley, Yorkshire, England. Refers to 


R. A. Black, G. T. Donoghue, W. J. Howard, 
L.f rsen, H. E, Wessman. 


Woop, Wittam Howe tt, Austin, Tex. (Age 
41.) Administrative Head of Div. of Ma- 
terials and Tests, Texas State Highway Div. 
Refers to J. A. Focht, G. Gilchrist, T. E. 
Huffman, T. J. Kelly, J. T. L. McNew, A. H. 
Pollard, H. C. Porter. 


Woopwarp, Dovecias Russett, Albany, N.Y. 
(Age 26.) Jun. Engr., Water Resources 
Branch, U. S. Geological Survey. Refers to 
E. W. Bowler, G. W. Case, A. W. Harrington, 
H. Johnson, R. R. Skelton, P. R. Speer, F. P. 
Williams. 

Yartsko, Micuaet, New York City. (Age 22.) 
Refers to W. Allan, R. E. Goodwin, T. H. 
Prentice. 


ZABOROWSKI, Rosert, Urbana, Ill. (Age 20.) 
Refers to J. J. Doland, T. C. Shedd. 


FOR TRANSFER 
FROM THE GRADE OF ASSOCIATE 
MEMBER 


DaNIEvSs, FRancis WaLttn, Assoc. M., Shaker 
Heights, Ohio. (Elected June 9, 1930.) (Age 
39.) Chf. Engr., The H. K. Ferguson Co. 
Refers to W. L. Havens, H. S. Jacoby, J. T. 
Moore, R. N. Shepard, O. C. Spurling, R. E. J. 
Summers, H. A. Wilson. 


FREEBURN, Harry Mortimer, Assoc. M., 
Philadelphia, Pa. (Elected October 1, 1926. 
(Age 42.) Dist. Engr. in charge of Philadelphia 
Dist. Office, Pennsylvania Dept. of Health. 
Refers to C. E. Davis, C. A. Emerson, Jr., 
F. S. Friel, C. Haydock, H. E. Moses, R. 
O'Donnell, W. L. Stevenson. 


Grirrin, Guy Esen, Assoc. M., Greenwich 
Conn. (Elected Jan. 28, 1935.) (Age 38.) 
San. Engr., Sewer Comm. Refers to H. P. 
Burden, E. S. Chase, S. M. Ellsworth, G. M. 
Fair, A. L. Fales, A. D. Weston. 


Marks, Epwin Hatt, Assoc. M., Buffalo, N.Y. 
(Elected Junior Sept. 3, 1913; Assoc. M. 
Sept. 12, 1916.) (Age 50.) Lt.-Col., Corps 
of Engrs., U. S. Army; Dist. Engr., U. 5. 
Engr. Office. Refers to L. M. Adams, C. 
deB. Christie, C. L. Hall, W. Kelly, E. P. 
Lupfer, E. N. Noyes, M. C. Tyler, F. B. 
Wilby. 

Pettus, Lestrze ALEXANDER, Assoc. M., St. 
Louis, Mo. (Elected July 8, 1935.) (Age 
44.) Div. Engr. with city of St. Louis. 
Refers to A. H. Baum, Jr., W. C. E. Becker, 
B. L. Brown, R. P. Garrett, E. H. Paffrath, 
C. W. S. Sammelman, L. J. Sverdrup. 


Rector, Netson Hamitton, Assoc. M., Jackson, 
Miss. (Elected Nov. 12, 1928.) (Age 38.) 
With State Board of Health and U. S. Public 
Health Service on malaria-control work. 
Refers to J. S. Allen, D. H. Barber, G. R. 
Clemens, W. E. Elam, L. L. Hidinger, G. H. 
Matthes, J. T. Thompson. 


RensHaw, Jonn Artuur, Assoc. M., Springfield, 
Pa. (Elected Aug. 29, 1927.) (Age 49.) 
Res. Engr. Inspector, FAPW, Philadelphia, 
Pa. Refers to M. B. Case, W. H. Gravell, S. 
Harris, W. R. Scanlin, S. Smith, C. H. Stevens, 
W. E. Witte. 


Scruces, Epwin Lyte, Assoc. M., Lancaster, S.C. 
(Elected April 14, 1919.) (Age 48.) Chf. 
Engr. and Director, The Springs Cotton Mills. 
Refers to C. B. Brown, F. H. Cothran, H. K. 
Hood, A. C. Lee, T. K. Legare, D. F. Noyes, 
J. R. Peavy, O. Z. Wrenn. 


SeeMANN, ERNEST WARREN, Assoc. M., New 
York City. (Elected Nov. 12, 1928.) (Age 
43.) Project Mgr., Merritt-Chapman & 
Scott Corporation. Refers to F. S. Altman, 
F. W. Barnes, G. H. Butler, Sr., M. S. Grytbak, 
N. C. Holdredge, E. P. Lupfer, L. M. Mitchell, 
J. G. Tripp. 


Srupss, Frank Wuitwortn, Jr., Assoc. M., 
Kingston, R.I. (Elected Aug. 29, 1927.) 
(Age 39.) Prof. of Civ. Eng., and Head of 
Dept., Rhode Island State Coll. Refers to 
A. J. Boase, I. C. Crawford, H. Cross, C. L. 
Eckel, M. L. Enger, W. C. Huntington, H. T. 
Larsen. 


FromM THE GRADE OF JUNIOR 


Baraty, WiLi1aAM EprIncTon, Jun., Seattle, Wash. 
(Elected Feb. 19, 1934.) (Age 32.) Stress 
Engr., Boeing Aircraft Co. Refers to R. M. 
Harris, G. E. Hawthorn, A. L. Miller, F. H. 
Rhodes, Jr., R. G. Tyler. 


Beer, Ropert GARDINER, Jun., Brooklyn, N.Y. 
(Elected Oct. 1, 1928.) (Age 31.) Asst. 
Prof. of Civ. Eng., Polytechnic Inst. of Brook 
lyn. Refers to H. R. Codwise, R. Evers, H. P. 
Hammond, L. F. Rader, E. J. Squire. 


Brown, Ratpn CHaArRies, Jun., Albertville, Ala. 
(Elected Oct. 26, 1931.) (Age 32.) Res. 
Engr. with TVA. Refers to W. N. Downey, 
H. L. Fruend, E. Harsch, J. E. Moreland, 
F. W. Webster, H. A. Wiersema. 
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BUERKLE, Hersert Cosmos, Jun., Newark, N.J. 
(Elected Oct. 24, 1932.) (Age 32.) Asst. 
Civ. Engr., Essex County Highway Dept. 
Refers to F. E. Caspar, H. N. Cummings, S. C. 
ee Jr., H. A. Haufler, W. S. LaLonde, 

r. 


CAMPBELL, RicHaRD TRENT, Jun., San Antonio, 
Tex. (Elected July 23, 1934.) (Age 27.) 
With Mosher Steel Co. as Representative in 
charge of San Antonio Sales Office and South 
Texas Territory. Refers to O. V. Adams, 
G. A. Field, L. C. Ingram, Jr., J. H. Murdough, 
H. N. Roberts, M. W. Sherman, W. E. Simp- 
son. 


EDWARDS, FRANK WILLIAM, Jun., New Orleans, 
La. (Elected April 7, 1930.) (Age 32.) 
Chf., Hydr. Sec., 24d U. S. Engr. Office, New 
Oreleans, La. Refers to A. L. Alin, F. C. 
Carey, F. T. Mavis, N. R. Moore, C. M. 
Stanley, C. C. Williams, H. L. Williams. 


Erickson, Eriex Borne, Jun., Washington, D.C. 
(Elected Nov. 9, 1936.) (Age 32.) Jun. San. 
Engr., Constr. Div., Resettlement Administra- 
tion (FSA). Refers to H. W. Bressler, K. K, 
King, C. C. Singleton, R. P. Strickland, F. C. 
Zeigler. 

Hovpampr, Cart Ricwarp, Jun., Milwaukee, 
Wis. (Elected Feb. 23, 1932.) (Age 32.) 
With C. S. Whitney, Milwaukee, Wis. Refers 
to J. L. Ferebee, W. J. Fuller, C. V. Seastone, 
S. M. Siesel, C. N. Ward, C. S. Whitney. 


Joserus, ArtHurR Cook, Jun., New York City. 
(Elected Oct. 1, 1928.) (Age 31.) Designer, 
Phoenix Eng. Corporation. Refers to H. K. 
Barrows, A. T. Larned, W. S. Merrill, A. A. 
Meyer, C. E. Pearce, C. M. Spofford, H. 
Sutherland. 


Konut, CHartes Brice, Jun., Bluffton, Ohio. 
(Elected Nov. 11, 1929.) (Age 30.) Asst. 
Civ. Engr., Bureau of Air Commerce, Dept. 
of Commerce, Washington, D.C. Refers to 
G. H. Elbin, H. A. Hook, S. H. McCrory, 
G. E. Stratton, A. R. Webb. 


LEIGHTON, CHARLES Ketton, Jun. Austin, Tex. 
(Elected Oct. 30, 1933.) (Age 31.) Asst. 
Location Engr. with Texas Highway Dept. 
Refers to J. P. Exum, E. W. Hester, M. P. 
von Homeyer, W. W. McClendon, R. J. 
McMahon, J. T. L. McNew, T. B. Warden. 


McCasianD, STANFORD Pav, Jun., Fresno, 
Calif. (Elected July 14, 1930.) (Age 32.) 
Associate Engr. with U. S. Bureau of Re- 
clamation. Refers to I. E. Flaa, S. O. Harper, 
J. R. lIakisch, S. B. Morris, L. B. Reynolds, 
J. Skytte, C. P. P. Vetter. 


McMurray, Donacp Irvine, Jun., Olympia, 
Wash. (Elected Oct. 1, 1928.) (Age 32.) 
Bridge Designer, State Bridge Dept. Refers 
to C. C. Arnold, C. E. Cleaver, R. W. Finke, 
R. C. Knapp, M. S. Woodin. 


Morris, THropore, Jun., Philadelphia, Pa. 
(Elected June 26, 1931.) (Age 32.) Asst. 
Engr. with Mountain Water Supply Co. Re 
fers to W. H. Chorlton, W. S. Pardoe, J. A. 
Russell, A. R. Wilson, E. R. Winkler, Jr. 


Ritter, Samuet Henry, Jun., Little Rock, Ark. 
(Elected Nov. 10, 1930.) (Age 32.) As 
sociate Engr., War Dept., Corps of Engrs., 
U. S. Army. Refers to E. A. Blanpied, A. C. 
Bux, J. A. Johnson, R. O'Donnell, E. D. 


Smirn, Travis Locan, III, Jun., Houston, Texas. 
(Elected Nov. 18, 1935.) (Age 30.) Asst. 
City Engr. with Director of Public Works. 
Refers to R. P. Boyd, J. T. L. McNew, J. M. 
Nagle, W. A. Ortolani, A. P. Rollins, J. G. 
Turney. 


Ware, WaLtrer Justus, Jun., Kansas City, Mo. 
(Elected Oct. 26, 1931.) (Age 32.) Asst. 
Engr., U. S. Engineer Office. Refers to J. B. 
Butler, A. C. Bux, E. W. Carlton, G. A. 
Hathaway, D. H. McCoskey, H. K. Shane. 


Werricu, ALFRED FRANKLIN, Jun., Columbia, 
Pa. (Elected Jan. 26, 1931.) (Age 32.) 
Safety Engr. with The Arundel Corporation, 
Refers to J. W. Bradner, Jr., H. T. Gerrish, 
H. R. Hall, A. N. Johnson, S. S. Steinberg. 


Wetts, Rocer Mitton, Jun., New York City. 
(Elected Nov. 11, 1929.) (Age 32.) Eng. 
Asst., Grade 3, Board of Water Supply. Refers 
to H. P. Barnes, H. R. Bouton, R. J. Clark, 
M. F. Freund, J. A. Johnson, O. W. Myers, 
W. W. Studdert. 


Woops, Kennetsa Brapy, Jun., Columbus, Ohio. 
(Elected Nov. 26, 1934.) (Age 32.) Asst. 
Engr., Bureau of Tests, Ohio State Highway 
Dept., in charge of Soil Sec. Refers to H. H. 
Hawley, R. R. Litehiser, C. T. Morris, J. C 
Prior, J. R. Shank, C. E. Sherman, W. G 
Smith. 


The Board of Direction will consider the applica- 
tions in this list not less than thirty days after the 
date of issue. 




















Men Available 


These items are from information furnished by the Engineering Societies Employment Service, with offices in Chicago, New York and 


Sa nm I rancisco. 


offices, and the fee is lo be found on page 117 of the 19538 Year Book of the Society. 
employment Service, 31 West 39th Street, New York, N.Y. 


The Service is available to all members of the contributing societies. 


. A complete statement of the procedure, the location 
To expedite publication, notices should be sent direct to Bd 
Employers should address replies to the key number, care of the New York Office, 


unless the word Chicago or San Francisco follows the key number, when it should be sent to the office designated. 








CONSTRUCTION 


Construction Enotnser; Jun. Am. Soc. C.E.; 
25; B.S. in C.EB., 1933; single; with general 
building contractor 2'/: years as estimator, fore- 
man, and structural designer. Familiar with 
PWA work, and flood rehabilitation and re 
modeling Desires connection with contractor, 
architect, or building supplies industry C-293 

EXECUTIVE 

CONSTRUCTION OR CONSULTING ENGINEER; 
M. Am. Soc. C.E.; 54; married; 25 years on 
large works under able men. Experienced in 
work simplification, organization, construction 
plant, design and cost analysis—on rivers, dams, 
tunnels, conduits, and irngation and drainage 
projects. Interested in short assignments any- 
where; available on short notice. C-292-301- 
A-3 San Francisco. 

Civm Enorvesr Executive; M. Am. Soc 
C.E.; university graduate; married; 10 years 
design and construction of railroad structures; 
mass transportation studies; extensive valuation; 
20 years in charge of department for large utility 
property including extensive rehabilitation pro- 
ram. Recently on reconstruction of railroad 
acilities on large bridge including GEO installa- 
tion. Anywhere in United States. Now avail 
able. C-291. 

Consuttine Crvm Enornesr; M. Am. Soc 
C.B.; 51; married; graduate of Rensselaer 
Polytechnic Institute; registered professional 
engineer, New York; 28 years experience, harbor 
work, industrial plants, power plants, oil re- 
fineries, bridges, and railroad work, United States 
and foreign countries. Reports and investiga 
tions a specialty. Available any locality; prefer 
ably consulting engineer or firm doing consulting 
work. C-204 

Executive; Assoc. M. Am. Soc. C.E.; gradu- 
ate civil engineer with business training; 7 years 
general engineering work and 7 years resident on 
building construction. Will be valuable in an 
engineering or allied business. Industrious, 
trustworthy, tactful, a careful manager and 
ready to take responsibility. Location, north- 
eastern United States C-296. 

PLANNING EnotneerR; Assoc. M. Am. Soc. 
C.E.; American Society of Planning Officials. 
Educated in England; registered civil engineer, 
California; 25 years American and Canadian 
planning experience; 3 years regional planning 
executive, consultant to a number of cities 
Since 1933 engaged in governmental planning 
activities. Desires work in city or state planning 
Reports, surveys, planning, or housing programs 
Highest references. C-300-85-A-2 San Fran- 
cisco. 

Crvm Enorverr; Assoc. M. Am. Soc. C.E.; 
raduate with 25 years experience in design and 
abrication of steel buildings and bridges; also 
executive and administrative experience. Ex- 
cellent references. Married. Available im- 
mediately for permanent position as chief engi- 
neer with fabricator, contractor, or engineer. 
Location immaterial. C-312. 

Crvm anp Sanrrary Enornesr; M. Am. 
Soc. C.E.; C.E., Delft; C.P.H., Vale; 50; 
single; 9 years experience, Dutch and colonial 
governments in bridges, water power, sewerage, 
housing, docks, etc.; executive reports. Ameri- 
can experience: 6 years on design of bridges, via- 
ducts, foundations, sewerage; 4 years college 
engineering teaching; 1 year design mill build- 
ings. Engineering or teaching position. Lo- 
cation anywhere C-313. 


JUNIOR 


Junton Enoinesr; 23; single; B.C.E. and 
M.C.E. degrees, School of Technology, Col- 
lege of the City of New York. Specialized in 
hydraulic engineering for master’s degree. Re- 
ceived a fellowship and acted as field instructor 
in surveying. Desires work in hydraulic engi- 
neering Has knowledge of Spanish. Free to 
travel. C-289. 

Crvm Enorneer; Jun. Am. Soc. C.E.; 23; 
single; B.C.E. and M.C.E Recent graduate 
with fine scholastic record Desires position with 


4 progressive firm doing construction or geological 
work. Has had surveying experience. Loca- 
tion immaterial; available immediately. C-290. 


CIVIL AND M&CHANICAL ENGINEER; 24; B.S. 
C.E. and M.E.; 2 years architectural draftsman 
and construction supervisor; 6 months engineer 
in steel mills on heavy construction and instal- 
lation of power plant and mechanical equipment. 
Desires position as assistant plant maintenance 
engineer, construction engineer, or draftsman. 
Can go to any location on short notice. Best 
references. C-295-8968 Chicago. 


ENGINEER; Jun. Am. Soc. C.E.; 27; married; 
2 years experience in irrigation construction; 2 
years office engineering in state highway depart- 
ment; 2 years soil conservation engineering. 
Employed at present in private practice as part- 
ner to consulting engineer. Desires change. 
Available on short notice. C-297. 


Crvi. ENGrngeer; Jun. Am. Soc. C.E.; 26; 
married; B.S.C.E., 1936; 3 years surveying 
experience before graduation; 1 year junior 
engineer for government; work involved surveys, 
computation, land studies for agricultural pur- 
poses and for community use; 6 months with 
U. S. War Department; hydrographic and 
flood control surveys. Concrete construction 
experience. Desires position with future; free 
to travel. C-299. 


_Crvm Enocrneer; Jun. Am. Soc. C.E.; 22; 
single; C.E., Rensselaer Polytechnic Institute; 
4 months experience structural steel drafting; 
some field experience as rodman and transitman; 
1 year experience in tank car drafting and some 
design. Willing to go anywhere. Available 
immediately. C-301. 


Crvi. Encrngger; Jun. Am. Soc. C.E.; B.S 
C.E., Newark College of Engineering, 1937 
Desirous of securing position, water supply, 
stream pollution, or sewage disposal—interested 
in making it a profession. Single; age 22; em- 
loyed as assistant surveyor with oil company 
Refer- 


or 1 year. No preference in location. 
ences; available on short notice. Located New- 
ark, N.J. C-302. 


Crvi. Enocrneer; Jun. Am. Soc. C.E.; 24; 
B.S.C.E., Cooper Union Institute of Technol- 
ogy; 3 months field work in plumbing inspection 
under U. S. Public Health Service. Previous 
diversified experience. Over year’s service as 
topographic draftsman on flood control. Seeks 
opportunity to prove merit; locality anywhere 
outdoors or rural. C-303. 


Crvm Enornegr; Jun. Am. Soc. C.E.; 31; 
married; B.S. in C.E., University of Pennsyl 
vania, 1931; 6'/: years as engineer estimating 
and computing quantities for dams, mill and 
bridge foundations, docks, etc.; some design 
work; detailing of reinforcing steel and other 
phases of construction; also field experience on 
subway construction and railroads. Available 
atonce. C-304 

Crvm Enorneer; Jun. Am. Soc. C.E.; 28; 
single; A.B. and C.E., Stanford University; 
member Sigma Xi; 3 years experience, design 
and construction of water-works units and ap- 
purtenant structures and purification plants 
Desires change to job with better opportunity 
for experience and advancement. Available on 
reasonable notice. Location anywhere. C-305- 
334-A-1 San Francisco 

Crvm Enorneer; Jun. Am. Soc. C.E.; 23; 
single; B.S. in C.E. and C.E.; one-year fellow- 
ship as assistant instructor in civil engineering 
(surveying and materials testing laboratory); 
l'/: years chief of party; 6 months estimator 
on heavy construction; desires permanent con- 
Loca- 


nection. Publicity or sales acceptable. 
tion immaterial. Excellent references. Avail- 
able immediately. C-306. 

Surveyor, Locatinc ENncineer; Jun. Am 


married; licensed surveyor, 
New York State; 10 years varied experience; 
5 years general surveying, including experience in 
topographic branch, U. S. Geological Survey; 
4 years on state and county highway surveys and 
construction; 1 year building construction. 
Desires permanent connection with engineering 
or contracting firm, public utilities. C-308. 


Am. Soc. C.E.; 


Soe. C.E.; 29; 


SanrTaRY ENGINeeR; Jun 


304 





——————  -OC—C— 


25; married; Christian; B.S. in CB. from 
Yale in 1935; M.S. in sanitary engineering from 
Harvard, 1936; some experience in sur 

and construction work; and one year ip 
department of public health; excellent ref 
available immediately; desires position ig de. 
sign, research, operator, chemist, in related 
field. C-309. all 


Civ. ENcinerr; Jun. Am. Soc. C.E.; 95. 
married; B.S.C.E., University of Michigan: { 
year experience as topographical draftsman: 9 
months as structural draftsman. Desires posi. 
tion with future, preferably in structural 
neering. Location in the Bast desirable; a 
able on short notice. C-310. : 


TEACHING 


Civic ENGINgER; M. Am. Soc. CEB; 37 
years old; now in responsible charge of dam con. 
struction, including placing and testing a million 
yards of rolled earth fill, desires teaching position 
in civil engineering department of university 
with opportunity for work in soil mechanics, 
lecees immaterial. Available September. 

o 4. 

University INstructoR; Assoc. M. Am. Soc. 
C.E.; desires position as assistant professor in 
surveying or sanitary engineering with oppor. 
tunity for eevesquments 15 years teaching ex- 
perience. Master’s degree in sanit gineer- 
ing from Cornell Cail. pede. 





RECENT BOOKS 


New books of interest to Civil Engineers 
donated by the publishers to the Engineering 
Socteties Library, or to the Society's Reading 
Room, will be found listed here. A com- 
prehensive statement regarding the service 
which the Library makes available to mem- 
bers is to be found on page 108 of the Year 
Book for 1938. The notes regarding the 
books are taken from the books themselves, 
and this Society is not responsible for them. 





Inpex To A.S.T.M. STANDARDS AND TENTATIVE 
STANDARDS as of January 1, 1938. Philadel- 
phia (Pa.), American Society for Testing Ma- 
terials, 1938. 119 pp.,9 X bin. paper, i 
Both a classified index and a numerical list of 

all standards as of January 1, 1938, Te - in 

this volume; these standards cover specifications, 
test methods, and definitions as adopted by the 
society. 


Roap Curves. By F. G. Royal-Dawson. Len 

don, E. F. N. Spon, Ltd.; New York, 
Chemical Publishing Co., 1936. 246 pp. 
ye charts, tables, 8 X 5 in., . 


This book contains practical solutions of curve 
design problems for modern traflic, es 
the setting out of transition curves on the basis 
of both the spiral and the lemniscate, the use of 
circular arcs, superelevation calculations, vertical 
curves, etc. 


Street Construction, 3 ed. New York, Amen- 
can Institute of Steel Construction (200 Madi- 
son Avenue), 1937. 398 pp., tables, diagrs., 
charts, 9 X 6in., leather, $2 : 

In the present edition of this manual, which was 
prepared under the supervision of the American 
Institute of Stee] Construction Committee of 
Manual, all allowable loads have been _recalcu- 
lated in accordance with the Revised Specifica- 
tion (adopted by the Institute in June 1936 aad 
published in pamphlet form) and are tab lated, 
together with such ss matter as see 
desirable. The other parts the manual have 
been changed only where necessary to bring them 


up to date 
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